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THE ERECTION OF THE DIAMOND SHOALS LIGHTHOUSE OFF CAPE HATTERAS.--(See page 251.) 
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the contributions 


“ WHAT'S IN A NAME?” 
We note in the columns of the daily press that the 
upon the 
whose 


Cunard Company are proposing to bestow 
two. 25-knot turbine 
launching is not far removed, the names 
and “Mauritania.” As we stand in meditative con- 
templation of these most interesting products of the 
urt of nomenclature, we are asking, like one of old, 
“What's in a name?” Saving and that they 
end in the characteristic last two syllables favored by 
the company, they fail to cal) up any familiar associa- 
tions either of people or country. “Umbria” we know 
and “Etruria” we know; but who are these? 

A reference to the encyclopedia discloses the fact 
that “Mauritania” and “Lusitania” 
names, respectively, of Morocco and Spain 
countries which are playing a leading 
present diplomatic. amenities at Algeciras; from which 
it is evident that the Cunard Company, forecasting a 
peaceful outcome, have decided to perpetuate the con- 
ference by an appropriate christening. 

One member of our staff has suggested that because 
the two new ships are the longest in the world, search 
was made among the names of countries living and 
dead for names that bear a similar distinction; while 
a contemporary has discovered ‘that the ships will 
never need to take in water ballast,.their names being 
heavy enough to keep them on an even keel in any 
weather. 

But in all seriousness we do think it. would be a 
thousand pities if these two noble ships, representing 
the highest effort of the shipbuilder’s art, should be 
disphtched to this country carrying names which have 
no appropriate significance whatever. | Sarely the Cu- 
nard Company possess, among the names Of the earlier 
ships, some that might fittingiy be perpetuated in 
these, their latest vessels. The Screntiric AMERICAN, 
therefore, offers the friendly suggestion that the com- 
pany revive the names “Britannia,” and “Hibernia”; 
the one being the name of the first-ship to carry the 
Cunard flag across the Atlantic, and the other the 
name of one of the “Brifannia’s” three sisters. There 
would be a peculiar fifiéss in the choice, inasmuch as 
the “Britannia” and “Hibernia” of 1907, like their 
namesukes of sixty years before, will mark the open- 
ing of a new era in the wonderful story of the naviga- 
tion of the Atlantic. 


NEW WATER SUPPLY LEGISLATION. 

The legisiature of the State of New York has seldom 
been called upon to discuss a bill of greater impor 
tance and urgency than the one now being pressed 
upon its attention for increasing immediately the 
water supply of the city of New York. It is gratifying 
to know that this whole question is in the hands 
of a Board of Water Supply, whose members are strict- 
ly non-partisan, and all men of sterling worth, Its 
engineers have formulated a plan, the broad out- 
lines of which are discussed elsewhere in this is- 
sue, which embodies the results of investigations 
extending over Many years, and carried on by the 
very best engineering talent of the day. If favor- 
able legislation is secured, and active construction 
at once begun, it will be possible to complete in a 
few years’ time a sufficient section of the new system 
to ward off the threatened risk of a famine. 
That such a famine is possible if immediate steps are 
not taken to prevent ft, will be evident from the fol- 
lowing considerations: 

The water supply of New York ts at present confined 
almost exclusively to the Croton watershed, with which 
it is connected by two aqueducts, the “old,” and the 
“new.” The new Croton aqueduct, completed fifteen 
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condition, when running at 
million gallons of 
water per day to the distribution reservoirs in Man- 
The old Croton aqueduct, as now being re- 
relied on to convey about 80 million 
gallons per day. New York city, therefore, has aque- 
duct connections with the Croton watershed which are 
sufficient to bring in a maximum of 375 million gal- 
lons per day. In years of extreme drought, however, 
watershed, even if every reservoir within 
was empty, can be 


its present 


deliver 295 


years ago, in 
its full capacity, can 
hattan, 


paired, can be 


the Croton 
it should be drawn down until it 
relied upon to yield, in 
more than 300 million gallons per day. 
of Croton water has 


prudently years of extreme 
drought, not 
Nevertheless the 
already averaged for an entire month as high as 318 


consumption 


million gallons per day, and for a whole year 292 mil- 
lion gallons per day. Now for ten years past the con- 
sumption of water in New York city has increased at 
the average rate of 14 million gallons per day, a rate 
cf increase which renders it certain that unless a new 
supply is soon provided New York city must face the 
untold inconvenience and danger of a water famine. 
— ————- 7+ Orem - 

STEEL MANUFACTURERS AND THE CHAIN BRIDGE 

The Merchants’ Association of this city is determined 
to leave no stone unturned in its efforts te expose the 
daily increasing scandal of the delay in building the 
Manhattan Bridge; and they have recently addressed 
a strong letter to the Hon. Herman A. Metz, comp- 
troller of the City of New York, which has received 
a favorable answer. 

In the campaign carried on in the daily press by 
were anxious to discredit the ac- 
cepted design for « chain bridge, it was repeatedly 
stated that the chain bridge would cost more to build 
than a wire bridge, and that the steel manufacturers 
would be unable to manufacture eye-bars of the great 
size required, that would come up to the requirements 
of the specifications. These statements were merely 
part of a cloud of pseudo-technical dust with which an 
effort has been made to confuse the issue. 

Now the Merchants’ Association has effectually dis- 
posed of this contention by writing to several of the 
leading steel manufacturers, firms who would be pos- 
sible bidders for the construction of the chain cable 
bridge, and asking them whether such a bridge could 
be built, and whether it would cost more in time and 
In every case the associa- 


the engineers who 


money than a wire bridge. 
was assured by these firms that they were pre- 
pared to submit bids and undertake the construction 
of the bridge according to the plans. They further 
stated in their replies that the Manhattan Bridge, if 
built on the eye-bar plan, will require less time for its 
construction than it would if built on the wire cable 


tion 


plan. 

We do not make any comments upon the breach of 
professional etiquette involved in the starting and 
keeping alive of a daily-press agitation of this charac- 
ter by engineers of more or less standing—that is a 
question for the Society of Civil Engineers or for the 
papers devoted exclusively to civil engineering inter- 
ests to pass upon—but we do consider it to be a strange 
anomaly that, although the engineers who are oppo- 
nents of the chain bridge have been feverishly anxious 
to discuss, or prompt the discussion of, this bridge 
question in the daily press, or before non-technical 
bodies, they absolutely refuse to allow it to be brought 
up for discussion and decision before A qualified board 
of engineering experts. It is not the fault of the pub- 
lic if it is driven to believe that the refusal to submit 
the plans for the two bridges to a tribunal of expert 
engineers, is due to the fact that the advocates of the 
wire bridge are well aware that the decision would be 
in favor of the more modern, more scientific, cheaper, 
and more quickly constructed chain-cable design. 

ee —- 2 >a —_—_— 

A TIMELY WARNING. 

In our issue of December 9 of last year, commenting 
providing some form of horizontal 
the supporting columns of 
the Subway on al! curves, we said “the Scientiric 
AMERICAN is of the opinion that on such curves as 
those at the Grand Central Station and Times Square; 
and at all turnouts such as that at Spring Street which 
are liable to be taken by express trains at high speed, 
it would be advisable to attach some form of guard 
rail to the lines of posts on the outer side of the 
curve.” That the warning was timely was shown on 
the morning of March 15 last, when the third car of 
a heavily-crowded express train jumped the track at 
the Spring Street turnout, and was only saved from 
collision with the columns by the strength of its 
couplings, which fortunately proved sufficient to hold 
it in the general line of the train and fairly close to 
the rails, until the emergency brakes had brought the 
train to a stop. 

We regard the situation at Spring Street as being 
particularly dangerous for two reasons: First, that 
whereas at the Grand Central Station and Times 
Sqyare the curves are both sharp and long, and there- 
fore, must always be conspicuous in the minds of the 
motornian, the curve at Spring Street being only what 
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might be caiied a jog in the line, to enable the tracks 
to swing ovt sufficiently .o admit of an additional 
track at that point, does not appear to be as formidable 
a curve as the two above mentioned. When a motor. 
man is running at full speed, and particularly should 
he be behind time in the rush hours, there is a strong 
temptation for him to take the turnout at a higher 
speed than he would if the turnout were merely the 
commencement of a long and formidable-looking curve, 
And yet it is a fact that such short curves as are 
found at turnouts or wheré the tracks spread to pass 
cn either side of an island platform, are very much 
sharper than the longer and more important curves, 
Furthermore, in the Subway, the important curves are 
“spiraled,” or “eased,” that is to say they are para- 
bolic in curve, and the centrifugal thrust of the train 
against the outer rail is so gradually developed as not 
to be perceptible to the ordinary passenger. On turn- 
outs and jogs the change of direction of the track ig 
so abrupt that if, as happens every day on the Subway, 
the motormen on the express trains fail to make the 
proper reduction of speed, there is a jolt and lurch to 
the train which tells very plainly what a terrific strain 
is being thrown upon the guard rail and upon the 
flanges of the car wheels. 

A personal! inspection of the track at Spring Street 
after the accident showed very clearly the point at 
which thé centrifugal thrust of the flange of the whee} 
against the guard rail became great enough to enable 
the flange to get a sufficient “bite” on the metal to 
enable it to lift itself and its load over the rail and 
so cause the derailment. The generai manager of the 
company has issued an official statement, which assigns 
the derailment to the fact that the wheel had slipped 
on the axle and that this widened the gage between 
the wheel flanges and caused the trucks to jump the 
track. This may be perfectly true; but it simply 
proves what a terrific lateral thrust is being exercised 
cn the Subway cars if the guard rail reaction is suffi- 
cient to shift a wheel on its axle; for these wheels are 
thrust ontO their axles by a hydraulic pressure, which 
amounts, We believe, to as high as 15 or 20 tons. 

Another fact that makes the situation at Spring 
Street one that calls fer great care in running the 
trains is, that the turnout necessitates a break in the 
continuity of the line of columns, and that as a train 
swings over to the right and cresses this line diagon- 
ally, it is in a position in which, if the leading ear 
of a train that was running too fast were derailed, 
it would run e@nd-on into the first of the columns, be- 
yond the turnout, with one or two results: Either 
a number of the columns would be carried away and 
the street abové crash into the Subway, or, should they 
be able to resift the impact of the 300-ton train, the 
columns would Shear their way through the first car, 
splitting it in two. 

We do not wish to be alarmists. The Subway and 
its equipment are absolutely first class; and there is 
not the slightest risk at Spring Street, or elsewhere 
provided the train& are slowed down to the proper 
speed for which thé curves at this point were laid out 
by the engineers wh built the road. The rules of the 
company as to reduction of speed on curves should be 
of the most stringent Character, and accompanied with 
the severest penalties Im case the lawful speed is ex- 
ceeded. There can be nO doubt that at present moter- 
men are running over portions of the line, where they 
are expected to slow down, at a higher speed than is 
consistent with a prudent @nd safe operation of the 
road; and the most flagrant Instance of this, especially 
during the past six months, has been the particular 
spot at which the recent derailment occurred. 

THE DURATION OF LIGHTNING FLASHES. 

Faraday made observations whith to him proved that 
lightning flashes lasted as long as OMe second, whereas 
Dove, by his observations on tops, illuminated by @ 
flash of lightning, was led to infer that the duration 
of lightning must be exceedingly short. 

L. Dufour has suggested using rapidly-rotating de- 
vices, such as employed by Wheatstone in measuring 
the duration of electric sparks, for detetmining thé 
duration of lightning flashes. He thus distinguished 
“instantaneous” and “rapidly succeeding” flashes of 
lightning and those of a “certain duration.” 

The oscillating character of lightning flashes has 
been proved by B. Walter from photographic records, 
which showed a wave-shaped fluctuation in luminosity. 

In a recent issue of the Elektrotechnische Zeitseh ; 
Mr. K. E. F. Schmidt records some experiments made 





on a rapidly-retating disk, 10 centimeters in diameter, 


been drawn, the members of the cross being 2 


meters in breadth. This disk being driven by clock> _ 


work, performed 50 to 60 revolutions per second, 


the following observations were made by its means on 


heavy evening thunderstorms: 

1. In connection with many flashes, the cross W@ 
appear once brilliantiy and sharply. 

2. The cross would more frequently 
three, or even more times as a well-defined im 
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gion of an instantaneous occurrence, or else at appreci- 
able intervals. Whereas one cross was very luminous, 
the second as a rule was weaker, and so on with 
diminishing intensity. The relative position of the 
yarious bright crosses as well as their succession 
showed the greatest variability. The impression was 
frequently produced of the disk rotating in the direc- 
tion of the hands of a clock, while it really rotated in 
the opposite direction; or it would appear pendulating. 

3. In connection with an extremely sharp powerful 
cloud lightning, an eightfold cross would appear bril- 
liantly for a moment, all the arms lying at the same 


distance, while one of the crosses had a somewhat 
greater intensity than the remaining. 

From the above it is inferred that Walter's siate- 
ment of the extreme variability in the discharge phe- 
nomena of lightning flashes is correct. 

The time which actually elapses between the partial 
discharges can be computed only if the images appear 
for a moment, as according to physiological investiga- 
tion on the duration ef “after-images” (Nachbilder), 
the duration of the phenomenon cannot be upward of 
150 of a second, i.e., the duration of one rotation. 
From other observations it is inferred that the dura- 
tion of a discharge is about 1-1000 of a second, where- 
as the lightning referred to under No. 3 evidences a 
discharge phenomenon including at least eight partia! 
discharges of equal intensity and succeeding each other 
at regular intervals of about 1-1000 second each. 

In connection with the lightning referred to under 
No. 1, the visible discharge must have come to an end 
after less than 1-35000 to 1-40000 second, and the par- 
tial discharges mentioned under No. 2 must have been 
of the same short duration. 

A determination of the duration of lightning is the 
more important, as it will give a means of ascertaining 
the time of oscillation, provided the lightning really 
constitutes an oscillating phenomenon. The period of 
discharge would thus be less than 1-30000 second. 
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THE IMPENDING EXHAUSTION OF THE WORLD'S 
IRON SUPPLY. 


Several months ago the chief of the Swedish geo- 
logical survey, in pursuance of a resolution adopted 
by the Swedish parliament, prepared a report show- 
ing the extent of the known deposits of iron in the 
world, and the rate at which such deposits are being 
consumed. While there has been some dissention as 
to the exactness of certain details contained in the 
report, it may be accepted as a substantially accurate 
investigation of a subject of vital importance to the 
world. Most disquieting in this report is the conclu- 
sion that we are likely to run short of iron within a 
single century if the present rate of consumption is 
maintained. 

The world has only 10,000,000,000 tons of iron ore 
available. Of these Germany has twice as many tons 
as the United States. Russia and France each have 
400,000,000 tons more than this country. Our annual 
consumption of iron is placed at 35,000,000 tons, which 
is more than a third of the world’s total consumption. 
Commenting on the known and generally-accepted 
facts of the situation, the Iron and Coal Trades Re- 
view in one of its recent issues stated: “We would 
seem to be within a little more than half a century of 
an absolute iron famine. This fact raises problems of 
serious consequence to the world’s iron industry and 
to the outlook of civilization itself.” 

The efficient consul-general of the United States at 
Paris, Mr. F. Mason, has analyzed with considerable 
astuteness the problems involved in this threatened 
industrial catastrophe. From an elaborate report of 
his we abstract the following facts: 

It is well known that the high-class ores of the lake 
district in America will, at the present rate of con- 
Sumption, be exhausted within less than fifty years. 
The Mesaba deposits, with the present annual output 
of 12,000,000 tons or thereabouts, will not outlast 
twenty-five years, and it requires only a simple calcu- 
lation to demonstrate that a continued yearly con- 
sumption of 35,000,000 tons of ore by the iron ani 
steel industries of the United States will, within the 
lifetime of many persons now living, eat away entirely 
the 1,100,000,000 tons which, according to the Swedish 
Teport cited, constitute our country’s entire workable 
Supply as at present known. Inasmuch, therefore, as 
the United States possess but about one-ninth of the 
World’s ore deposit and yet consumes more than one- 
thitd of the total annual output from all countries, the 
©Melusion is direct and unavoidable that the future 
economic policy of American iron masters should be to 
Secure by all practical means, the largest possible ore 
Supply from the mines of other countries. How can 
this et? most economically and effectively accomp- 
} problem is largely one\of transportation, in 
‘the item of marine freight rates plays a domin- 
An economic long-distance ocean rate for 
low-class merchandise, involves necessarily two 
ns, viz., vessels specially adapted to the trade, 
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charge for transportation. The ship that brings ore 
from Spain, Sweden, and other European countries 
to the United States, must have each trip an east- 
ward-bound cargo that will be more than ballast and 
yield a regular and definite profit. There is but one 
material which will meet the requirements of the 
case, and that is coal. 

It is in respect of quantity and quality of coal sup- 
ply that the advantage of North America over Euro- 
pean countries is decisive and overwhelming. What- 
ever may be the facts concerning ores, the known coal 
measures of the United States render their fuel sup- 
ply secure, abundant, and .of excellent quality for 
centuries to come. There are hundreds of thousands 
of acres of gas and coking coals of high quality in 
the Appalachian region—to say nothing of other fields 
—which have as yet been hardly scratched by the pick 
and drill of the miner. New coal deposits of greater 
or less extent and value are being discovered from 
year to year. With what is now known the present 
enormous annual output of 280,000,000 tons of bitu- 
minous coal can be maintained for hundreds of years 
without exhausting the available supply. In Europe, 
on the contrary, the years of adequate coal provision 
are definitely numbered. In England experts estimate 
the duration of the workable coal measures to be from 
sixty to one hundred years. Germany has a some- 
what longer lease of industrial life dependent on coal 
supply, but already the subject is so acute that a 
heavy contract for the delivery of German coal to 
France, for iron and steel works, is understood to have 
been canceled recently at heavy loss to the sellers, be- 
cause, it is definitely understood, the imperial gov- 
ernment objected to the depletion of the national coal 
supply for the benefit of neighboring countries. 
France has native coal for a generation or more, but 
the mines are deepening, the cost of production is 
gradually increasing, and economists are looking with 
growing apprehension to the future. Twenty-five or 
at most. thirty years hence, the question. of an ade- 
quate fuel supply will be a serious problem for France. 

In 1903 France consumed 42,694,100 tons of coal, of 
which 34,217,661 tons were the product of. French 
mines, while. the remaining 8,476,459 tons were im- 
ported. Cardiff and Belgium coals are delivered at 
Havre at prices varying, in ordinary seasons, from 
$4.63 to $5.21 per ton. This is the competition which 
American coal would have to meet, since from that 
port of debarkation, common to all imported coals, the 
costs of duty and freightage to the interior would be 
the same. 

The railway freight rate on coal from Havre to 
Paris is 70 francs per carload of 10 tons, or $1.35 per 
ton for a haul of 143 miles. The rate by the River 
Seine, which is open to navigation practically the en- 
tire year, is from $1.05 to $1.10 per ton. Add to this 
the import duty of 26 cents and it will be seen that 
the Belgian and Welsh coals can be landed in ordinary 
times at the docks outside the walls of Paris for about 
$6.36 to $6.50 per ton. The wholesale price charged by 
importers to local dealers for bituminous coal is at 
present, slightly more than $10 per ton. Is there 
not in the margin of $3.50 and $3.64 between these 
figures an opportunity for American coal, provided 
the whole transaction, including mining, railway 
and ocean transportation, and transshipment at sea- 
ports, is so organized and managed as to develop a 
large trade and reduce expenses per ton to a mini- 
mum? In other words, can American bituminous 
coals of the grades adapted to gas manufacture, do- 
mestic use, and general industrial .purposes, be de- 
livered in large quantities at Havre for a cost not ex- 
ceeding $5 per ton. 

It remains to consider the correlation between these 
conditions and the future ore supply of the United 
States and certain European countries, as described in 
the first section of the present report. Coal imported 
into France pays a duty of 26 cents per metric, on. 
In respect to duty, freight up the Seine to Paris, and 
other charges American coal would be on the same 
basis as Belgian and British coals, which come into 
France principally by that route. 

The demand for foreign coal will increase with the 
gradual exhaustion of the French minos, and the con- 
sumption will be augumented in proportion te. what- 
ever reduction can in future be made in the present 
high cost of fuel. There are millions of tons of good 
coking and gas coals in the Allegheny and Cumber- 
land districts of the United States which can be pro- 


duced with profit at the mouth of the mine for an 


average price of $1 to $1.25 per ton.. When the rail- 
roads now projected or under construction are finished 
and in operation it should be possible to carry such 
coals to tide water for a freight rate not much, if any- 
thing, in excess of $1 per ton. 

When in 1902 the project of exporting American 
coai to Europe was actively discussed, it was the con- 
sensus of expert opinion that the successful develop- 
ment of such a trade would require the construction of 
a special class of vessels which would do for the ocean 
going coal traffic what they had done for the ore an¢ 


dal trade of the Great Lakes, namely, steel barges of 
10,000 tons burden, stanchly built, with quarters for 
a crew of ten to fifteen men, and engine power suffi- 
cient for a speed of 8 or 10 knots per hour, which 
would give steerageway sufficient for safe handling in 
all weathers. Given a fleet of vessels, with loading docks 
for coal along the Chesapeake Bay or Atlantic coast, 
and a reliable return freight, and the problem -of a 
large and expanding coal export to Europe, which de- 
pends primarily on an ocean freight rate not exceed- 
ing $1.25 to $1.50 per ton, would be practically solved. 

As return freights, the potash minerals of Germany 
have been suggested, but they are limited in quantity 
and restricted by various conditions, so that there re- 
mains but one available resource, and that is iron ores 
of Spain, Finland, and the Scandinavian Peninsula, 
three countries which, together, now mine about 14,- 
000,000 tons per annum, but which, for want of cheap 
and abundant fuel, smelt not more than one-third or 
one-fourth of that amount. The time will doubtless 
come when most, if not all, European countries will 
prohibit the export of native coal, except to their own 
colonies. The imported fuel supplies of France, Italy, 
Spain, and Scandinavia will then have to come mainly 
from beyond the Atlantic. It will be strange indeed 
if American foresight shall fail to recognize the op- 
portunity which time will ripen and the laws of demand 
and supply will offer to American enterprise, 

i 
THE EFFICIENCY OF THE GAS ENGINE. 

What becomes of the heat in the fuel which goes 
into a gas-engine cyjinder? Part of it, usually about 
25 per cent, is converted into work, about 40 per cent 
is absorbed by the water jacket, and about 35 per cent 
is lost by radiation and through the exhaust pipe. it 
we can reduce the amount which is wasted, the percent- 
age. turned into work will obviously be increased. 
Other things being equal, the amount which is ab- 
sorbed by the water jacket depends upon the amount 
of surface exposed during inflammation, The higher 
the _compression the less the surface surrounding the 
unit of compressed charge. Hence, more heat goes into 
the work. The Lenoir engine, firing at atmospheric 
pressure, requires nearly 100 cubic. feet of gas per 
B. H. P, hour, while with a compression of five at- 
mospheres an engine of the same horse-power will do 
the same work on 20 cubic feet of gas. ‘ 

In a paper read before the Western Society of En- 
gineers, Mr. C. B. Sargent presents a keen analysis 
of these losses, which it seems well worth summarizing 
in the following paragraphs; 

The higher the compression within the limits of the 
pressure necessary for premature ignition, the greater 
will be the efficiency, but the kind of fuel governs the 
degree, and the compression necessary to ignite kero- 
sene vapor, while not so volatile as gasoline, will not 
cause ignition. Natural gases can be compressed to 
150 pounds absolute, alcohol to 190 pounds, and blast 
furnace gas to 210 pounds, and still require an electric 
spark for inflammation. 

In considering the heat which is lost by way of the 
exhaust, it must be remembered that, when a cylinder 
full of gas and air is compressed and ignited, the 
reactions during combustion raise the temperature of 
the gases enormously, and that for every degree F. of 
rise in temperature, there is a corresponding increase 
of 1/490 of the volume of the gases even though with 
a proper mixture the combustion is not instantaneous. 

If a full cylinder of combustible mixture is com- 
pressed from atmospheric pressure and temperature 
and heated further by chemical action, then, when 
the volume is constant, the pressure is increased. 
When the exhaust valve opens this pressure causes the. 
familiar “sea-lion” bark apparently inseparable from 
the gas-engine. This is the second loss of the in- 
ternal combustion engine, and when we consider that 
from 35 to 40 per cent of the heat is wasted In this. 
way, is it any wonder that engineers have tried to 





_ minimize the loss? We all know the efficiency of the 


direct-acting steam pump and the gain by a more com- 
plete expansion even though we obtain a lower mean 
effective pressure, and consequently less power from 
the same cylinders. To utilize the heat and pressure 
in the exhaust, compound gas engines have been stg: 
gested, tried, and in a.few cases with some success, 
The working fluid of the internal combustion. en- 
gine, unlike steam, is practically a perfect gas, so that 
the efficiency of the gas engine may be imereased if 


we can expand the burnt gases to a r volume 
than before compression. As in @ steam @ there 
is a limit to the degree of expansion » When 


the pressure equals the power nia overcome 
the friction, a further expansion reduces the efficiency 
of the engine, Hence the decrease in ‘efficiency as the 






load is lightened. 

In a single-expansion steam has been found 
that a terminal pressure of ur pounds above 
the atmosphere is the most . pressure of re- 


lease, while on account of the lower mechanical! effi- 
ciency of the gas engine a 1 pressure of from 6 
to 8 pounds seems to give the greatest economy, 








ELECTRIC POWER DEVELOPMENTS AT NIAGARA 
FALLS.—III, 
110,000 HORSE-POWER PLANT OF THE CANADIAN NIAGABA 
POWER COMPANY. 

The history of the great electric power develop 
ments at Niaxara Falls divides itself into two impor- 
tant periods, the’ first embracing the pioneer work that 
Was done upon the American side of the Falls, and the 
second dealing with the more recent and far more 
extensive operations on the Canadian side. If we 
exclude some minor and scattered water-power plants, 
the credit for the first development of electrical energy 
from the Falis, on a scale of any considerable magni 
tude, is due, perhaps, to the company now known as 
the Niagara Falls Hydraulic Power and Manufacturing 
Company, who cut a canal on the American side from 
the upper rapids to a forebay on the edge of the cliff 
below the steel arch bridge, and utilized its energy in 
a power house at the foot of the cliffs. The first in- 
Stallation was modest; but the plant is to have an 
vitimate capacity of about 40,000 horse-power 

The first development of the power of the Falls on 
a scale that commanded world-wide attention, was 
made by the Niagara Falls Power Company, when they 
hullt a 50,000-horse-power house, and installed in it 
ten hydraulic electric units, each of 5,000 horse-power. 
The success of this plant was so encouraging that, not 
long after its completion, the company built on the 
opposite side of their intake canal a second power 
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Governor for Controlling the Speed of the 
Turbines. 
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next power plant to be built by this company wag 
located on Canadian soil; and being the first in the 
field, it was enabled to select the most favorable site 
for its intake. By reference to the bird's-eye view 
of Niagara Falls published in our issue of August 12, 
last year, it will be seen that, of the three power plants 
on the Canadian side, that of the Canadian Niagara 
Power Company is the most advantageously located 
as regards the simplicity and economy of construction 
of its intake; for while the other two companies have 
been under the necessity of building large and ex- 
pensive wing-dams for the purpose of backing up the 
water and securing a sufficient depth of flow at the 
intake, the intake of the Canadian Niagara Power 
Company is built right on the shore line of the river, 
whose depth at this point is sufficient to insure, at all 
times, the requisite supply of water. 

It may be well, by way of recapitulation, to mention 
the salient features of the other two plants on the 
Canadian side. The largest of these is that which is 
under construction by the Ontario Power Company, 
Its intake is located near the head of the upper rapids, 
and when the scheme has been completed in its en- 
tirety there will be three 18-foot tubes, the first of 
which is now in place, leading the water from the 
intake to the top of the bluffs below the Canadian 
Falls. From these conduits a series of 9-foot pen- 
stocks carry the water down to a vast building 1,000 
feet in length, located at the foot of the bluffs, in 




















A Thrust Bearing on One of the Vertical Turbine Shafts in the Wheelpit. 


Constructing One of the Massive Arches Which Carry the Generators. 


which, ultimately, there will be in- 





house, containing eleven units of 
6,000 horse-power. This brought up 
the total capacity of the plant of this 
company on the American side to a 
grand total of 105,000 horse-power. 
It was inevitable that, in the pro- 
cess of utilizing the energy of the 
Fails, the superior advantages of- 
fered on the Canadian side should 
raise the question of establishing 
power plants on the Canadian shore 
line, The greater volume of water 
that flows over the Horseshoe Falls, 
and the fact that the concave form 
of the shore line tends to place the 
deepest and swiftest currents within 
easy reach of wing dams and sluice- 
ways, renders the Canadian side par 





stalled twentytwo units of 10,000 
horse-power each. A little more 
than a third of the mile down the 
rapids from the Ontario Power Com 
pany’s intake is located the power 
station of the Electrical Development 
Company, whose ultimate capacity 
will be 125,000 horse-power. The 
water is deflected by a wing-dam 
through screens and gates into pen- 
stocks which lead to eleven turbines, 
each of which has a capacity of 
13,000 horse-power at three-quarter 
gate. The turbines discharge into @ 
tailrace tunnel, which teads in a’ 
straight line from the bottom of the 
wheel pit to the Falls, where the 








ticularly attractive to the hydraulic 
engineer Hence it was that the 


Screen, at Entrance to Forebay, for Preventing Entrance of Driftwood and Ice. 


water is discharged near the bottom 
of the cliff and behind the great cur- 

















One of the Eleven 10,000-Horse-Power Generating Units. 
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tain and between the water and the face of falling 


water. The total capacity of this plant is 125,000 horse- 
power. 

The great work which forms the subject of our illus- 
trations has been built by the Canadian Niagara Power 
Company, a Canadian corporation which is controlled 
by the parent enterprise, the Niagara Falls Power 
Company. At its completion it will have a capacity of 
110,000 horse-power. In the general arrangement of 
its wheel pit, turbines, power station, and tail-race 
tunnel, it resembles the company’s plants upon the 
opposite side of the river; but in the details of its 
design it marks the progress which has been made 
during the decade which has intervened since the first 
plant was built upon the American side. The power 
station is located approximately parallel with the shore 
line of the river, and at a point about a mile from 
the point where the upper rapids commence. The 
entrance to the forebay is closed by a strongly-con- 


structed iron screen, carried upon a line of masonry 
piers, which serves to prevent the entrance of ice and 
driftwood. Just inside the screen the entrance is 
crossed by a handsome masonry arch bridge, which 
has been built to carry one of the driveways of the 
park. Beyond the bridge the channel widens out into 
a broad basin 626x150 feet in extent, across whose 
waters one sees the dignified and impressive mass of 
the great power station. The water flows from the 
forebay to the penstocks through a series of arched 
openings, whence it is conducted by eleven great pen- 
stocks 10 feet 2% inches in diameter to as many tur- 
bines located in one long line on the floor of the wheel 
pit. The effective head of water is 133 feet. From 
the turbines the water 1s discharged through draft 
tubes into a discharge tunnel which measures 25 feet 
in height by 18 feet 10 inches in width. The tunnel 
extends from the wheel pit to the face of the gorge, 
a distance of 2bout 1,700 feet, just below the Horse- 
shoe Falls, where it discharges at the level of the 
river. 

The distinctive feature of this power station is the 
unusual size of the turbines and the generating units, 
each of which is of a capaeity of 10,000 horse-power, or 
exactly double that of the units established in the first 
power plant of the Niagara Falls Power Company on 
the American side. It was a notable step on the part 
of the company to increase the size of its units by 
100 per cent, and no little credit is due to them for 
being the first to make so bold a move at Niagara. 
The advantages of the larger unit® are Many and valu- 
able. In the first place they occupy but little more 
space than units of 5,000 horse-power, and, conse- 
quently, for a given total capacity of plant, there is a 
great reduction in the length of the wheel pit and the 
power house. Moreover, 10,000 horse-power generators 
cost considerably less per horse-power than generators 
of 5,000 horse-power capacity. The turbines, which 
were designed and built by Escher, Wyss & Co., are 
of the vertical type and the power is transmitted by 


massive vertical shafting, 3 feet 4 inches diameter 
in the hollow portion and 14 
inches in the solid portion, to 
eleven generators located on the 
floor of the power house at 
ground level. The generators are 
wound for three-phase, 25-cycle 


current of 11,000 volts potential, 
the speed of revolution being 250 
per minute. This high voltage 
was selected because of the econ- 
omy that it secured in local dis- 
tribution of the power, the cost 
of underground distribution of 
three-phase, 11,000-volt current be- 
ing about one-fifth of that of dis- 
tribution of a two-phase 2,200-volt 
current. 

The cable connections are so ar- 
fanged that the Canadian power 
house can operate in connection 
With one or both of the American 
Plants. The cables are carried 
across the Niagara River over the 
Upper steel arch bridge, the total 
distance between the two plants 
being about three and one-half 
,Milés. The three-phase, 11,000- 
yolt current is changed to two- 
phase, 2,200-volt current for paral- 
leling, by means of step-down 
tfansformers: or, if desired, it is 
@élivered direct to the various 
Manufacturing concerns on the 
latids of the Niagara Falls Power 
Company. The output of this 
Steat plant will be available for 

Radian industries in the Prov- 
MG6 Of Ontario, so far as they lie 
Within transmission distance, and 
Subject to the Canadian demand 
#0F Dower it will be available for 
consumers on the 
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American side according as the demands may come in. 
Our thanks are due to Mr. W. D. Robbins, assistant 
engineer for the company, for courtesies extended dur- 
ing the preparation of this article. 
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MOUNTING THE 12-INCH GUNS OF THE “CONNECTICUT.” 
If it were not for the delay in the furnishing of 
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12-Inch Gan Being Transferred from Floating Crane 
to the Ship. 


the armor for her turrets, the United States battle- 
ship “Connecticut,” which, as our readers are aware, 
has been constructed at the Brooklyn navy yard, 
would to-day be a completed ship. As it is, about 
three or four per cent of the work remains to be done 
and practically the whole of this relates to the mount- 
ing of the guns and the bolting on of the turret armor. 
The four 12-inch guns and the eight 8-inch are in 


attached shields weigh, each, 75 tone. They are bolsted snd moved into place by the fosting gantry 


crane shown in the iNustrations. 


MOUNTING THE 12-INCH GUNS 1N THE FORWARD TURRET OF THE BATTLESHIP “CONNECTICUT.” 





place, and as soon as the tweive 7-inch pieces are de- 
livered from the gun factory, the work of placing them 
on their central pivot mounts in the broadside battery 
will be quickly accomplished. With the exception of 
these last-named guns, everything below the upper 
deck is completed. 

Pending the final determination and announcement 
of the plans for our new battleships “South Carolina” . 
and “Michigan” (ships which will be of the same 
broad type as the “Britannia,” carrying only 121nch 
guns in the miain battery), the “Connecticut” repre- 
sents the highest development of warship construction 
in the United States navy. Furthermore, if the naval 
designers of the world have been too precipitate in 
the sweeping changes which they have made in their 
new designs, changes based on the so-called lessons of 
tne Japanese war—if future engagements will not be 
the long-range affairs that is commonly supposed, 
and the opposing fleets, keen for the delivery of a. 
crushing and conclusive attack, draw into closer range 
where the secondary armament can play on the enemy 
with telling effect—in such event the “Connecticut,” 
with her eight 8-inch and twelve 7-inch guns in ef- 
fective range, might well prove to be a match for one 
of the new type carrying a few very powerful, but 
slow-firing guns. 

The “Connecticut” is 450 feet by 76 feet 10 inches, 
by 24 feet 6 inches, and displaces 16,000 tons. With 
16,500 horse-power she is designed to make 18 knots 
an hour. Her full bunker capacity ic 2,200 tons of 
coal, She carries a continuous belt, 11 inches thick 
amidships. Her 12-inch guns are protected by 124nch 
armor; her 8-inch guns by 8-inch armor, and her 


,.7-inch guns are mounted behind armor 7 inches thick. 
“Her complete armament is four 12's, eight 8’s, twelve 


7's, twenty 2’s, twelve 3-pounders, and fourteen small 
guns. She also carries four submerged torpedo tubes. 
Our illustrations represent the amplacing of one of* 
the four heavy, long-caliber, 12-inch guns, each of 
which with its saddle and attached portehield weighs 
75 tons. The guns were lifted and lowered into post- 
tion by the large floating gantry crane which was 
built three years ago specially for the Prc-hiyn navy 
yard for doing this kind of work. Tke gun fs lifted 
by means of two wire cable slings attached to the 
lower sheaves of two separate hoisting cables. These 
hoisting cables lead up to and over a traveling car, 
which runs upon tracks laid on the lower chords of the 
cantilever boom. The gun is lifted from the deck 
of the crane @itil it is bigh-esiough te-lear the top 
of the turret. The carriage is then hauled out by 
means of cables that run in a sheave at the outer end 
of the boom, until it is in the correct position over 
the turret, and the gun is then lowered into position. 
A new feature in these pieces is the provision of a 
massive port-shield with parallel, vertical edges, the 
width of the shield being such that when the gun ia in 
position, the clearance between the shield and the gun 
port is only about sufficient to allow the insertion of 
a lead pencil. The shield gives a perfect protection 
to the gun detachment inside the 
turret against fragments of burst- 
ing shell, and incidentally, it 
serves to prevent the entrance of. 
gases from the 8-inch guns which 
are mounted a pair on each beam, 
astern of the 12-inch turret. The 
12-inch gun is an exceedingly 
handsome piece. and its great 
length of 45 calibers, or nearly 
50 feet over all, gives it an appear- 
ance of perfect proportion that is 
not possessed by the earlier pieces 
of shorter length. The initial serv- 
ice velocity is 2,700 feet a second, 
and its 850-pound shell leaves the 
muzzle with an energy of about 
44,000 foot tons—sufficient for the 
penetration of 16% inches of 
Krupp steel at a distance of 6,000 
yards, providing, of course, that 
the projectile carries the usual 
soft cap. 

Through the courtesy of Capt. 
William J. Baxter, chief naval 
constructor at the yard, we were 
given an opportunity to make an 
inspection of the great battleship, 
which has left a strong impression 
of the skill with whieli the in- 
terior arrangements have been 
planned, and of the «bsolutety 
first-clase character of the work. 
The great size of the ship has en- 

* abled the designers.to provide ac- 
commodations for the officers and 
crew which are exceedingly lib- 
eral and eomfortable, and marked 
by carefal attention to the latest 
sanitary requirements. Particu- 
larly inéeresting is the care with 
which this provision has been car- 
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ried out as far as it affects the living quarters of the 
crew. Immediately above the boiler room is to be 


found a long line of shower baths for the use of the 
firemen; steam-heated drying racks, for their working 
clothes; a plentiful supply of wash basins and other 
essentials to cleanliness and decency. The same pro- 


vision is made further forward for the crew; and 
mention should be made of a lofty, well-ventilated 
hospital and of a special room for patients having 


infectious diseases, while is tiled throughout, ceiling, 
floor, and walls, so that it can be subjected to thor 
ough washing and disinfection after the 
been removed. 

As regards the working of the guns, all of which, 
by the way, are electrically-controlled, the most inter- 
esting features are those having to do with the speedy 
and safe delivery of the ammunition supply to its 
proper destination. This contains many new features 
which are of such a character that it is not advisable 
that they should be made public. Suffice it to say that 
the ammunition hoists, and the methods adopted for 
the transportation and distribution of the ammunition 
from the various magazines to these hoists, have been 


patient has 


so skillfully designed and placed, that the mechanism 
shell fire. As long as 
any gun is in action, the gun captain need have no 
anxiety on the score of a failure of the supply of pow- 
der and projectiles 

Finally, as regards the very interesting competition 
in the construction of the “Connecticut” and the 
“Louisiana” (a competition, by the way, which the 
parties concerned in the construction of the two ships 
deny as having any existence), it may be said that at 
the present time the two ships stand about level. 
When the proposition was made to have the “Connecti- 
cut" built at a government yard, those who ob 
jected to such an arrangement declared that if the 
government built the ship she would cost from any- 
where from 30 to 40 per cent more and take far longer 
to build, than if she were constructed at a private 
yard. As a matter of fact she has been built in the 
same time, and has cost oniy about 15 per cent more 
than her sister ship “Louisiana”; and this in spite of 
the fact that the government employees have shorter 
hours and receive higher pay than the employes in 
private yards. 
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THE NEW WATER SUPPLY FOR NEW YORK CITY. 

In the choice of a new source of water supply for 
New York city, the engineers of the present Board 
of Water Supply have been obliged to exclude from 
their investigations certain desirable water sheds and 
rivers that had been shut out by prohibitory legisla- 
tion. The sources of supply in the Catskill Mountains 
recommended by the Board have been chosen as pre- 
senting the most quickly available and the best and 
cheapest large sources that can be obtained under pres- 
ent conditions. The Housatonic River is ruled out 
because of its location in the State of Connecticut. 
Ten Mile River, a tributary of the Housatonic flowing 
- into Connecticut, is ruled out by the uncertainty of 
the law governing the diversion of interstate waters; 
and the watersheds adjoining the Croton watershed 
on the north are ruled out by the prohibitions of the 
Legislature in 1903-04. 

The choice of the Catskill sources was made largely 
as the result of a study of the very full data found in 
the report of the Commission on Additional Water 
Supply (the so-called Burr-Hering-Freeman Commis- 
sion) appointed by Mayor Low in 1902. The elaborate 
studies of that commission, included in their report 
and published by the city, were carried on by a corpa 
of engineers and assistants comprising in all about 
two hundred men, who spent an entire working season 
in the field, and very carefully examined the quality 
and feasibility of all available sources in the State 
of New York. This same commission was reconvened 
by Mayor McClellan and after further investigation 
recommended, without reserve, the Catskill Mountain 
sources as being now the most available for a large 
future supply. 

In other independent investigations the Catskill 
Mountain sources have been repeatedly considered and 
proposed, notably as the result of a study of the sub- 
ject under the chief engineer of the Department of 
Water Supply, Gas and Electricity of this city during 
years 1902 and 1904. 

CATSKILL Sources TO BE APpROPRIATED.—The Commis- 
sion on Additional Water Supply recommended that 
steps be taken at once toward the building of reser- 
voirs, aqueducts, and filters, sufficient to store, purify, 
and convey to New York city 500,000,000 gallons of 
water daily from various new sources; and the report 
of the present chief engineer of the Board of Water 
Supply, Mr. J. Waldo Smith, recommends that the 
following sourcea be appropriated for New York city, 
these being those for which authority ig now being 
sought fn a bill before the legislature; 1. Esopus 
Creek, to be taken at a point near Olive Bridge; 2. 
Rondout Creek, to be taken at a point near Napanoch; 
three small streams tributary to the Rondout, to be 
taken as shown on the map; 3. Schoharie Creek, to 


is practically secure against 
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be taken at a point near Prattsville; 4. Catskill Creek, 
to be taken at a point about one mile north of East 
Durham, and also six small streams tributary to aque- 
duct from Catskill Creek to Ashokan reservoir. The 
total available yield of these Catskill sources, exclusive 
of interstate tributaries, is 660 million gallons daily, 
and 511 million gallons if we exclude the Catskill 
supply of 149 million gallons. Although there is no 
immediate call for the total amount, the present rate 
of growth of the demand in this city renders it cer- 
tain that New York city will, within twenty-five years, 
need substantially all the waters that these sources can 
supply in years of extremely low rainfall. 

Tue Great ASHOKAN Reservorn.—The scheme of con- 
struction proposed is to build at once that portion of 
the system which will give the city, in the near future, 
a sufficient additional supply, to safeguard it against 
any danger of a water famine. The first section that it 
is proposed to construct in accordance with this prin- 
ciple is the great Ashokan reservoir with a capacity 
of 250 million gallons daily, and an aqueduct of 500 
million gallons daily capacity, to extend from the 
reservoir to a crossing beneath the Hudson River at 
New Hamburg, from which place it will be carried to 
New York by way of the new Croton reservoir. The 
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MAP OF NEW YORK CITY'S PROPOSED NEW 
WATER SUPPLY. 


Ashokan reservoir will carry its full water line at an 
elevation of 600 feet above mean sea level. 

Rye aNd Kensico Reservorrs.—From the Croton 
reservoir the 500-million-gallon aqueduct will be con- 
tinued south to Kensico reservoir, which will be en- 
larged to include Rye Pond and form an emergency 
storage reservoir at an elevation of 355 feet above 
mean tide containing 25. billion gallons, or fifty 
days’ supply at 500 million gallons daily. Continuing 
south for about four miles, the reservoir will lead to a 
large filtering plant at Scarsdale, and six miles to the 
south of this there will. be another storage reservoir 
at Hill View. The advantage of these two reservoirs 
is that should any mishap occur anywhere along the 
69 miles of aqueduct to the north, ample time would 
be given to make repairs without interfering with the 
regular city supply. 

BRooKLYN AND STATEN IsLAND CoNNEcCTION.—For the 
supply of Brooklyn and Staten.Ialand a tunnel of 200 
million gallons daily capacity will be driven below the 
Bast River, with connections” suitable for delivering 
100 million gallons daily to Brooklyn, this connection 
terminating in a large reservoir In Forest Park. An- 
other line, capable of delivering 20 million gallons 
daily, will be built by way of Brooklyn, its course being 
indicated on the accompanying map. In view of the 
fact that it will be from five to eight years before the 
first whiter can be brought in from the Catskill region, 
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it is recommended that immediate relief, which is even 
more necessary in the case of Brooklyn than Manhat- 
tan Island, be sought in the more easterly sources of 
Long Island, which have been ‘as yet undeveloped, 
The connection to Staten Island will probably consist 
of a 48-inch main leading to a terminal emergency 
reservoir built on high ground on Staten Island. 

The estimated cost of constructing the Ashokan reg. 
ervoir and aqueducts, emergency reservoirs, etc., but 
not the filter beds, as above outlined, is $112,092,000, 
and the time for its completion from five to eight 
years. The total cost of completing the whole system, 
including the Scarsdale filtration plant (estimated to 
cost $17,525,000) and the Rondout and Schoharie de 
velopments, is $161,857,000. 
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Artificial Albumen,.—A New Condensed Food to 
Supplant Meat, 


Consul Pike, of Zittau, reports that an interesting 
discovery is being discussed by the German pregs, 
which refers to the result of a recent investigation by 
Prof. Emil Fischer, of Berlin. He writes: 

“It is contended that the principal nourishment re- 
quired by the human body for its maintenance is alubp- 
men, according to the renowned professor of physiol- 
ogy, Pfeiffer, the source of all muscular strength. For 
this reason it has at all times been the endeavor of 
our learned men to obtain more knowledge of this 
important ingredient of our daily food. Up till now 
all such efforts have been in vain, but it was recog. 
nized that were it possible to make artificial albumen, 
a complete change in the present system of nourishing 
the human body would be brought about and would 
render the now so necessary meat foods to a great 
extent dispensable. 

“Prof. Emil Fischer, director of the leading chemi- 
cal institution, the Berlin University, has gained the 
credit of having accomplished the first analysis of 
natural albumen. He has established the composition 
of the various ingredients, some of which he has suc 
ceeded in producing artificially. The substance thus 
obtained he has called ‘polypeptide,’ and it is said to 
possess a large number of the properties characteristic 
of natural albumen. The vast importance of this dis- 
covery will be better comprehended when we /realize 
that the introduction of this artificial food will reduce 
the disastrous effects of bad harvests, pestilence, ete, 
to a minimum, and cause famine to become a thing of 
the past.” 
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The Cerrent Supovlement, 
The current SupPLEMENT, No. 1577, opens with the 

first installment of a good article on Torpedo-Boat | 
Destroyers. Clarence M. Barber writes instructively 
on fuel briquetting in America. The excellent article 
on “Cement Mortar and Concrete: Their Preparation 
and Use for Farm Purposes,” is concluded. Recent 
advances in wireless telegraphy are reviewed by J, 
Erskine Murray. Of interest to the army of pilgrims 
who each summer return to New England to enjoy © 
the beautiful excursions for which Boston offers @ 
natural geographical and historical center, will spe 
cially wish to include in their itinerary a day at the 
Harvard Botanical Gardens, inasmuch as the cel 
tenary of this institution’s conception has been cele 
brated. M. C. Crawford gives a comprehensive descrip 
tion of the garden, and illustrates it with many photo — 
graphs. The scientific treatment of high-pressure ex ~ 
plosives, both solid and gaseous, has left much to be 
desired. For that reason Mr. J. E. Petaval’s treatise, — 
published in the SupPLEMENT, may be regarded as thé 
most valuable contribution to our knowledge of the 
subject. Among the minor articles which may be 
mentioned are those entitled “Starting the Engine,” 
“The Brake Shoe Problem,” “Water Power at High 
Pressure,” “A Simple Camera Shutter,” “Hybridiaae © 
tion of Plants,” “Star-Streaming,” “Cost of Running” 
a Motor Delivery Tricycle.” 4 
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American Homes and Gardens for April. 
The April number of American Homes and Gardens ~ 
is one of the handsomest and most diversified issues of” 
the periodical which has thus far been published. The 
“notable American home” which Mr. Barr: Ferree pie 
turesquely describes is the Long Island residence of 
Mr. W. K. Vanderbilt, Jr., at Great Neck. Beautiful 
photographic illustrations accompany the text. Other 
residences, not quite so large, although distinguished 
by architectural taste, are described and illustrated. 
Most interesting to the great majority of readers 
be the account of some successful houses costing from 
$3,000 to $6,000. Photographs and plans of these 
dwellings are published. Instructive, too, as well a8 
helpful are excellently illustrated contributions om 
“Weaving as an Occupation for Women,” by : 
Tuke Priestman; “Old-Fashioned Clocks in America 
Homes,” by Mary H. Northend; “Modern Theory 4 
the Bedroom,” by Jay Wheeler Dow; “Construction 
Care of the Hotbed,” by Ida Bennett; “Garden Wé 
for April,” by Eben Rexford, as well as many other 
ticles both timely and entertaining. 
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Cement Tiles Once Mere. 


To the Editor of the ScreNTIFIC AMERICAN: 

In your article of March 3 I netice an article by 
c. E. Bartlett in regard to cement tile for farm drain- 
age. 

I have no doubt Mr. Bartlett is conscientious in his 
opinion but I am afraid he will carry an erroneous 
idea to some one interested in farm drainage. 

The fact is: no water to speak of goes through the 
wall of the tile, but at the joint. 

For proof take a soft tile, cement the bottom, fill 
with water and cover so that none of the water will 


be lost by evaporation. If the tile is an unusually soft 
one you will find at the end of twenty-four hours that 
the water has lowered about \% inch. 

In this section of the country the farmers are put- 
ting in thousands of tile every year, and the simple 
fact that the glazed tile are meeting a ready sale and 


giving universal satisfaction, against scarcely no- sale 
for soft tile, is in itself proof of the error of Mr. 
Bartlett's statement. W. M. Snyper. 

Renwick, lowa, March 7, 1906. 

- e+e. —_——__—_— 
To Prevent Obnoxious Odors in the eubtens. 

To the Editor of the Screntiric AMERICAN: 

I have read in your valuable paper, from time to 
time, various suggestions as to the best means of doing 


away with the obnoxious odors in the New York Sub- 
way, and having traveled in the Subway myself during 
the past summer, I therefore make these suggestions: 

(1) I would have suspended from each truck a cas- 
ing (made of some thin metal), same to inclose wheels, 
brake, shoes and boxes, and having of course an open- 
ing at the bottom for the wheels, said opening to be 
almost airtight, so as not to allow too great an inflow 
of the outside air while the aim pump is running. 

(2) Have one car in each train fitted with an elec- 
tric pump, also a tank (for the storage of foul air), 
connecting each casing to a running pipe under the 
car, same to empty into storage tank. 

By having the wheels, brake shoes, and boxes in- 
cased, as above stated, the casing would catch any 
waste oil that might otherwise fall to the roadbed (and 
in time cause obnoxious odors); also the heat gen- 
erated from the application of the air brakes, which as 
we know is very disagreeable. 

(3) When the motorman applies the air brakes, the 
air pump could be automatically started and run as 
long as he may deem necessary in order that the foul 
air which has arisen during the application of the air 
brake and aiready in the casings, with any other. odor 
that may have arisen from the oil, be forced into the 
storage tank. 

(4) When the train has come out into the open air, 
or has arrived at the yards, a release valve in the 
storage tank could be opened, thus allowing the in- 
closed air to escape. 

(5) Have the casings made similar to the present 
boxes, allowing for the injection of oil, also space for 
the cleaning out of the casings when necessary. 

It seems to me that this would be a partial solution 
of the present annoyance. Joseru J. PARMENTER. 

Chicago, February 27, 1906. 














THE DIAMOND SHOALS LIGHTHOUSE. 

Ever since American shipping amounted to any- 
thing the Diamond Shoals, extending for eighteen 
Miles out into the Atlantic, off the point of Cape Hat- 
teras, on the North Carolina coast, has been the worst 
menace to shipping known to mariners. 

A properly placed beacon light at that point is 
an imperative necessity; for the lighthouse located 
On the outer bar is too far inward from the Diamond 
Shoals, while the lightchip is too distant seaward, but 
is far enough out to insure sufficient depth for all ves- 
Sels, In rough weather the light is not easily discern- 
ible. A permanent structure located at the edge of the 
Suter shoal, and high enough to be seen in all kinds of 
Weather, has become a necessity. An attempt was 
Made not very long ago to build a lighthouse on this 
Shoal, but was unsuccessful. For four or five years 
past Capt. Albert F. Eells, of Boston, Mass., has given 
the subject much study, and has recently been success: 
ful in persuading Congress to give him an opportunity 
to build a lighthouse at his own expense. Under the 
terms of the bill he is authorized to construct a sub- 
Stantial, sufficient lighthouse and fog signal of the 
Most improved construction, together with auxiliary 
works. 

The act specifies that Capt. Eells and his associates 
shall build the light station at their own cost, maintain 
the structure and operate the light in accordance with 
_ the Fegulations of che lighthouse board for one year, 
"also at their own cost, after which it shall be placed 
the control of the lighthouse board, who shall 
it for four years more at the cost of the 
ld States. Eells and his associates shall then be 
from the United States to the sum of $750,000, 
the structure is in a substantial and satisfac- 
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In their report of 1888 the lighthouse board stated 
that the erection of a permanent lighthouse off Cape 
Hatteras would be an engineering task of great magni- 
tude. 

In 1902 O. L. Spaulding, acting Secretary of the 
Treasury, stated that the probable cost of erecting such 
a permanent light on Diamond Shoals according to the 
best plans then proposed would be $1,588,000. 

The ship-owning and seafaring people throughout 
the country clearly realize the importance to their 
property and their lives of the work intrusted to Capt. 
Eells and his associates. The petition to Congress for 
the passage of the act contained the names of fifteen 
marine insurance companies, fifteen national banks 
doing the business of marine men, and 209 steamship 
lines and miscellaneous marine organizations. 

Through the courtesy of Harriman Brothers, the en- 
gineers who have been intrusted with the designing 
and the erection of the lighthouse, we are enabled to 
present the following description of the proposed 
structure. 

The foundation for the lighthouse will be a massive 
stee! caisson in the form of a truncated cone with a 
cylindrical base. Upon this will be erected a tower 
comprising essentially a plate-steel cylinder with a 
slight batter from base to top, which tower will sup- 
port a lantern at a height of 150 feet above sea level. 

The foundation caisson will be 108 feet in diameter 
at the bottom, 80 feet high and 50 feet in diameter at 
the top. It will have a double shell of steel plates 
parallel to each other, spaced 6 feet ‘apart and attached 
to twenty-four upright inclined plate girders, which 
will divide the space between the shells into twenty- 
four watertight compartments. It will have a double 
bottom, which is about 7 feet higher than the outer 
bottom edge of the caisson. The space between the two 
floors of the bottom, about 7 feet apart, is divided into 
twenty-four sections by twenty-four frames or trusses, 
extending radially from near the bottom of the twenty- 
four outer inclined girders, horizontally, to within 
8 feet of the center of the caisson. 

The central part of the caisson will be in the form of 
an open vertical shaft, 16 feet in diameter, extending 
from top to bottom, inclosed by steel plates riveted 
together and riveted to the steel girders, extending 
horizontally from this shaft to the inner edge of the 
twenty-four inclined girders mentioned. These hori- 
zontal girders, being about 13 feet one above the other, 
act as temporary floor beams that will divide the cais- 
son into five large circular rooms. 

The estimated weight of the entire structure, includ- 
ing the lighthouse and contents, is to be 27,000 tons. 
The displacement of water will be about 10,000 tons, 
which will leave an effective weight resting on the 
sands of the Diamond Shoals of about 17,000 tons, cov- 
ering an effective area on the base of 8,960 square feet. 
This will give a pressure on the base from a vertical 
weight of 1.9 tons per square foot. The resultant 
pressure on the base from wind and wave is about 0.9 
of a ton per square foot, added to the vertical weight 
of 1.9 tons per square foot, gives the maximum pres- 
sure on the leeward side of the caisson of 2.8 tons per 
square foot, while the pressure on the windward side 
of the base would be 1.9 tons per square foot, minus 
0.9 ton wind and wave pressure. This would still 
leave a downward pressure on the windward side of 
the base of one ton per square foot, which gives this 
entire structure as here designed: a stability never 
before submitted for the construction of such a light- 
house. The caisson is to be built at some shipyard 
and towed to its destination. 

The central tube in the caisson, which extends from 
top to bottom, is made of curved rolled steel plates, 
attached to the ends of the horizontal floor girders 
and to the bracings, all of which when riveted together 
will form a vessel-like caisson of circular shape, built 
sufficiently strong to stand its sea voyage and the wind 
and wave pressure, after its final settlement into the 
sands of the Diamond Shoals. 

All the inside horizontal girders are covered at the 
different elevations to make temporary floors and 
rooms in the caisson. It is proposed to place in these 
rooms, at the time of ‘towing, the boiler, engines, 
pumps, derricks, dredging apparatus, concrete-mixing 
machinery, water, sand and cement, and the different 
materials necessary for sinking and filling, as well as 
supplies and equipment for the workmen. 

A portion of the space between the two outer shells, 
and part of the bottom will be filled with concrete 
before leaving the shipyard, so that the caisson will 
draw about 21 feet of water. 

After reaching its destination the caisson will be 
held in place by suitable anchors and cables. It will 
be scuttled by pumping water into the interior com- 
partments until it rests on the sands in about 24 feet 
of water, leaving the top or deck about 56 feet above 
the surface of the ocean. 

The lighthouse will be located some distance back 
from the outer edge of the shoals, so that it will be 
protected from the unbroken force of the ocean waves 
in time of storm. The shoals below the four-fathom 
contour extend over an area of about six miles by two 
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miles, and the location selected, as shown by studies 
of the government maps made during the last fifty 
years, has suffered but slight alterations in depth. 

After the caisson has been scuttled water ballast 
will be pumped into the twenty-four side compartments 
above the sea level. It is then proposed to sink the 
foundation caisson as quickly as possible, by a com- 
bined dredging and compressed air process, the dredg- 
ing being done in and through the central well or 
shaft, and the caisson being sunk as far as practicable 
by open dredging through this well. This work will 
be preferably done in the spring of the year, as at that 
time the prevailing winds are from the shore, and 
therefore, the seas do not run so high. 

After the caisson has been sunk as far as practicable 
by open dredging and the added weight of water and 
concrete, the lower air chambers will be filled with 
compressed air to force out the water. Laborers will 
enter these chambers and assist the hydraulic dredging 
machinery in excavating with powerful water jets, 
shovels and special tools to force the sand toward the 
central tube, whence it will be pumped upward and 
discharged through the outer shell, 

While the dredging is being done the work will be 
be carried on as fast as possible fa filling the dif- 
ferent chambers with concrete. The material—cement, 
crushed stone, granite blocks, boulders, supplies, ete.— 
will be brought to the caisson in lighters, and hoisted 
aboard and stored in the different rooms to be used 
when required. A balance in weight will be preserved 
between the increasing weight of the structure and the 
increasing buoyancy of the surrounding water as the 
caisson sinks to its final depth. The caisson may thus 
be temporarily held at about the same level, to facili- 
tate certain details of the excavation, or it may be 
made to sink more rapidly in the sand. 

It has been estimated by a competent engineer, who 
has made an investigation of this location, that the 
sand is capable of supporting a weight as high as from 
eight to ten tons per square foot, but at no place, with 
this structure, will the pressure be greater than 3.6 
tons, after deducting the amount of buoyancy or the 
pressure of the water displaced by the caisson. 

As soon as the caisson has been sunk to its proper 
depth, about 26 feet below the surface of the sand, the 
bottom being about 50 feet below the surface of the 
water, the work of filling will begin. A rip-rap aprom 
of oval shape, composed of irregular granite blocks or 
boulders, will be deposited on the surface of the sand 
entirely around the foundation, extending outward 
about 75 feet from the edge of the caisson in the direc- 
tion of the greatest exposure. 

After this caisson has been scuttled and sunk a few 
feet into the sand it is claimed that it will withstand 
any storm that may come up at that season of the year, 
and by the time it has reached its total depth of 
26 feet in the sand and been partially filled with gran- 
ite and cement and surrounded with rip-rap, it will 
withstand as great a storm as has ever been recorded 
off these shoals. 

The entire shell of the caisson having been filled 
with con¢rete, and the central tube having been loaded 
with sand, except a space of about 12 feet deep, for a 
cistern that will hold 15,000 gallons of fresh water, 
and for rooms 14 feet high for storing the oil, water, 
and hoisting engine for the lighthouse, the foundation 
will be complete, The erection of the lighthouse or 
superstructure will thereupon begin. The lighthouse is 
of steel construction, and consists of an outside ciren- 
lar steel shell with an inner central steel tube, which 
contains a spiral stairway, chimneys, and ventilators; 
all of which are well braced by steel girders, frames, 
and partitions, and which has eight different floors 
besides the lantern gallery and watchroom. The 
outer shell of this structure is to be lined with a layer 
of concrete or plaster placed upon wire mesh or @x- 
panded metal, about 4 inches thick. 

The first floor will be equipped with three Mfeboats, 
with a crane for hoisting or lowering on the outside, - 
The second floor will be divided into four rooms and 
will contain the fog-signaling apparatus and two ofl 
engines. The third floor will contain the hoisting en- 
gine for operating the crane, and two large provision 
rooms and, a bedroom. The fourth floor will have 
two bedrooms, a writing room and a bathroom. The 
fifth floor will have two bedrooms, a writing room, 
and a bathroom. One half of the sixth floor 
will be devoted to the dining room, and will have a 
well-equipped kitchen, pantry and refrigerator. The‘ 
seventh floor will have a double sitting room and a 
laundry, and on this floor will be placed a tank that 
will hold 1,600 gallons of fresh water, The eighth 
floor will be properly equipped for the Lighthouse 
Service room. The ninth floor will contain the watch 
room and will have a gallery extending all the way 
around it, where those connected with the life-saving 
service as well as the light service may keep constant 
watch and records, during calm or storm. The fioor 
above this will contain the Jight, for the installation 
of which the government has separately appropriated 
$30,000. The light wil! be of the first order and will be 
seen at a distance of 15 miles, 
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SOME RECENT FOREIGN FLYING 
MACHINES. 

The present year bids fair to see 
the solution of the problem of the 
“heavier than air’ flying machine, 
judging from the number of aero- 
planes now being experimented 
with by inventors the world over 
The following descriptions will 
give an idea of some of the latest 
attempts at solving the problem of 
flight with a machine of this kind. 

Four of our illustrations show 
the recently invented aeroplane of 








complete, is 287 pounds. The most 
important feature of the whole 
machine is said to be that the op- 
erator can maintain it at any de 
sired angle to the horizontal. The 
machine is said to have flown when’ 
tethered to a pole and run around 
a wide circular track surrounding 
it. At present the inventor is con- 
structing a motor of larger horse. 
power. As soon as this is com. 
pleted he plans to give a demon- 
stration before Prince Waldemar of - 
Denmark, who is greatiy interested 








M. Vuia. This machine consists 
of a pair of wings covered with 
varnished silk which, when un- 


Front View of Vuia Aeroplane. 


in aeronautical matters, 
A distinctly novel type of flying 
machine is what may be called qa 





folded, have the appearance of a 
gigantic bat, can be seen from 
two of the pi shoe illustrations. 
The aeroplane is mounted on a 
framework of steel tubing carried 
pneumatic-tired wire 
wheels, the front pair of which can 
be steered after the manmer of an 
automobile In the upper part of 
the framework is a carbonic acid 
motor, capable of giving 25 horse 
power when operated at high pres 
sure. The motor drives the pro- 
peller placed in froni of the wings, 
and thus draws the machine along 
the road When sufficient speed 
is attained the machine is expected 
to rise in the air. The speed 


on four 








revolving aeroplane apparatus, 
This is shown at the bottom of the 
next page. It consists, as may be 
seen, of two ‘triangular wings in- 
clined somewhat with the _ hori- 
zontal, and suitably mounted on 
rollers on a circular track. The 
track is supported upon a frame- 
work of steel tubing, within which 
the operator is supposed to sit, 
Mounted upon the wings are two 
propellers which are driven by 
belts from a motor placed at the 
base of the wings and also mounted 
on the same frame with them, the 
idea being that the wings, driven 
by the propellers, will revolve rap- 
idly and lift the machine in a ver- 
tical direction. After it has at 








necessary for this is estimated to 
be about 36 miles an hour. As soon 
as the machine is in the air, it can 
be steered to the right or left by 
means of a vertical rudder, while 
its inclination is varied by means of varying the angle 
of the wings, which are made to turn about their hori- 
zontal axis. The total weight of the complete machine 
is 195 kilogrammes (639.76 pounds), to which must 





The Aeroplane with Wings Folded, 
As It Ran Along the Road. 


be added the weight of M. Vuia, which is 50 kilo 


grammes (164.04 pounds). 
from front to back is 2.40 meters (7.87 feet). 
breadth is 8.70 meters (28.54 feet). The pro 
peller is 2.20 meters (7.21 feet) in diameter and 
has a pitch of 2.35 meters (7.71 feet): In the 
initial experiments made some weeks ago with 
this machine, the wind blew so hard that it was 
Impossible to extend the enormous wings of the 
aeroplane. Consequently, the inventor confined 
himself to experimenting with the propeller, 
while causing it to draw the machine along the 
road with the wings folded. The road was mud- 
dy and rutty, and there was a slight up-grade. 
Notwithstanding this, when the propeller turned 
the machine started and attained a speed of 12 
miles an hour. The wind blew from the side 
On the return trip, which was slightly down- 
grade,.a Httle higher speed was attained. M. 
Vula, ageompanied by his mechanic, rode back 
and forth several times with the same success. 
There is, of course, considerable difference be 
tween 12 miles and 36 miles an hour, the esti- 
mated speed at which the machine is supposed 
to leave the ground; but the first experiments 
were sufficiently successful to encourage the in- 
yentor. and those who witnessed them. More- 
over, this quadricycle, if run on a smooth, flat 
track, can be used for studying with great ease 


The length of the wings 
Their 


The Vuia Aeroplane Ready to Rise. 


The aeroplane is mounted on a light quadricycie eo that it can be drawn along the ground by its propelier unti! 


sufficient speed is attained to enable it to rise in the air. 


and in a practical manner the best form to give the 
propellers which it is intended to use for aerial pro- 
pulsion, and the variations in their efficiency accord- 
ing to the speed with which they are revolved. It 
would be worth while to fit such a machine with a 100- 
horse-power Buchet motor, weighing 2.2 pounds to the 
horse-power, in order to see what could be accomplished. 
The experiments made thus far were certainly very in- 
teresting, and all those having the conquest of the air 
at heart will follow any future ones the inventor may 
make, with the greatest attention. 

Four other illustrations, shown herewith, depict a 
new aeroplane of somewhat similar construction, which 
is the invention of Mr. J. C. H. Eliekammer, a Dane 
who has made a name for himself in connection with 
the motor bicycle which he invented, and the chief 
features of which are a patent starting valve and 
“turbine” carbureter. Mr. Ellekammer began work 
about a year ago upon this aeroplane and in its trial 
so far it has been altogether successful. The novel 
feature about this machine is the long semi-circular 
body within the front end of which is mounted a pro- 
peller. The latter produces a powerful draft beneath 
this curved body and draws the machine forward 
through the air. The propeller is driven by a belt 
from a three-cylinder motor placed directly beneath it, 
and the cylinders of which set at an angle of 120 
degrees, and work upon a single crank. The motor 
is air-covled, as usual. Two large triangular wings 
serve to steady the machine and help support it. The 
operator sits upon a saddle just back of the motor. 
Three bicycle wheels are used to support the machine 
when it is upon terra firma. The machine is con- 
structed of light steel tubing and canvas. Its length 
is 28 feet, and its width across the wings, 32 feet. 
It is fitted with an 8-foot propeller, and its width 





The Danish Aeroplane Running Along on the Ground Before 
‘ Rising 


VIEWS OF NEW FOREIGN AEROPLANES. 





tained the desired height, the op 
erator can tilt it by moving his 
body toward the rudder, and thus 
can cause it to move forward as 
well as rise. A parachute can be carried within the 
circular frame and opened in case the machine falls. 
The photograph is of a model constructed of oak, bam- 








Near View of 25-Horse-Power, 4-Cylinder 
Compressed-Air Motor. 


boo, canvas, and steel tubing for the purpose of show 
ing that the machine could be built on a large scale. 
The wings are 30 feet across and they have a pert 
phery of 27 feet. The rudder was about 7 feet — 
long and the propellers about 10 feet in diam 
eter. 


fitted with a light air-cooled gasoline motor Of 
3% horse-power, weighing some 50 pounds. Thit ~ 
machine is the invention of an Englishmaa, 

Mr. George Clout, whose present address is 234 
West 14th Street, this city. He has spent some 
fifteen years working out this idea and is d@ 
sirous of interesting capital for the purpose of 
building a practicai machine along these line®- 

An engineer living in Monaco, Mons. M. Léget, 
bas recently tried to find a satisfactory solutio® 
of the problem of flight by a combination of 
hélicoptére and aeroplane. His invention # 
based on the following considerations: 

If helicupeters have failed to give the dest 
results, this is due to the fact that sepa 
screws were used for support and for propulsie 
Now a vertical air screw in a horizontal air © 
rent (and likewise a horizontal screw in a ; 
cal current) will never work satisfactorily. OM 
of the blades of the screw will in fact posse 
with regard to the air an absolute speed equive 
lent to the sum of the tangential speed and @ 


5). 








The total weight of the machine was it~ 
the neighborhood of 300 pounds, and it Was ~~ 
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speed of propulsion, while only the difference of these 
two will be operative on the other side of the screw. 
One of the biades will accordingly tend to rise more 
rapidly than will the other, with the result that the 
equilibrium of the whole machine is upset. Léger 


accordingly uses two screws, which serve simultane- 
ously for supporting and propelling the machine. 
These screws are arranged at am oblique angle, their 
common axis being placed in a vertical direction for 
rising and descending, and in an oblique position for 
horizontal movement. These screws, rotating in op- 
posite directions round their common axis, mutually 
deal with the resulting recoil. If now the machine 
be given supporting surfaces, the axis of the screws 
being inclined as far as the horizontal position, it will 
work as an aeroplane and have the advantage of this 
type of airship, viz., the requirement of much less 
power for propulsion, or the attainment of a far higher 
speed with a given amount of power. 

Léger has recently carried out experiments with 4 
helicopter of half the dimensions required for lifting 
aman (see annexed cut) in the presefice of the Prince 
of Monaco, who takes an active interest in this work 
and who has repeatedly presented reports on the 


same to the French Academy of S¢iences. The 
screws of this apparatus were 6.25; meters (20.5 
feet) in diameter and 1.75 meters 95.74 feet) in 
breadth. They were made of highly. resistant rein- 


forced aluminium sheets, and wervl cach 21 kilo- 
grammes (46.29 pounds) in weight, while the com- 
plete apparatus without the motor Weighed 85 kilo- 
grammes (187.39 pounds). It was ‘operated by an 
electric motor placed on the grou&d and driving 
the screws through a shaft and wniversal joints. 

The experimental machine carrigd 25 kilogram- 
mes (55.11 pounds) dead weight, ie total amount 
to be lifted thus being 110 kilogrammes (242.5 
pounds), which was actually raised*by the expendi- 
ture of 6 horse-power. Now motor¢ of a maximum 
weight of 2 kilogrammes (4.4 poytmds) per horse- 
power, inclusive of the amount of, fuel required for 
one hour's operation, are at prei#nt constructed. 
Fifteen kilogrammes (33.06 pours) of the load 
above referred to will accordingly;‘correspond to a 
motor of 7.5 horse power and sg0 kilogrammes 
(66.13 pounds) to the weight of a fan of half size. 
Now 110 kilogrammes (242.5 poungs) were lifted 
by 6-horse-power, i. e., 18.3 kilogf ‘mmes (40.4) 
pounds) by each horse-power. Cc sequently 7.5 
horse-power may be expected % 4 produce an 
ascensional force of 7.5 X 18.8; © 187.25 kilo- 
grammes, or 313.08 pounds. As *he machine, 
motor, and half-size man weigh } spectively 85, 
15, and 30 kilogrammes, there is * total weight 
to be lifted of 130 kilogrammes (| (6.59 pounds). 
Therefore there should be 7.25 k, ogrammes, or 
26.49 pounds surplus lifting p@}er, which is 
ample. i 

The inventor intends shortly ti construct and 
to test a helicopter of larger die. This fly- 
ing machine is to be provided |} ith screws of 
12.50 meters oir 
(40.02 feet) in : 
diameter. The 
output of its 
motor. will be 
100 horse-power. 
It is intended to 
transport a man 
and carry an 
amount of fuel 
sufficient for six 
hours’ opera- 
tion. According 
to M. Léger, its 
dimensions a s 
compared with 
those of other flying machines 
will be rather moderate. 








Trade of the United States 
with Europe, 

Burope takes two-thirds of 
the exports of the United 
States and supplies practical- 
ly one-half of the imports. 
This statement summarizes 
the facts which have been 
developed by a series of dis- 
cussions of the trade of the 
United States with the coun- 
tries of Europe recently pre- 
Sented by the Department of 
Commerce and Labor through 
MS Bureau of Statistics. 
These discussions have pre- 
Sented an analysis of the 
fade with each country of 

by principal articles, 
am@ when summarized show 
Europe takes more than 4 

8 Dillion dollars’ worth of the 
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Diagram of Leger's Helicopter. 











The Oppositely-Revolving Propellers of the Helicopter. 





Front View of a Danish Aeroplane. 





An English Machine Consisting of Revolving Wings Driven by Propellers, 
" - BRCEWT FLYING MACHINES OF THE HEAVIER-THAN-AIR TYPE. 


exports from the United States, while all other parts 
of the world take a little less than a half billion dol- 
lars’ worth. In no year since 1899 has the value of 
exports to Europe fallen below one billion dollars, 
while that to all other countries has never touched 
the 500 million dollar mark. Prior to 1900 the ex- 
ports to Europe had never been as much as one billion 
dollars in value; in that year they crossed the billion 
dollar line, being 1,040 millions, and have since that 
time averaged about 1,050 millions per annum. In 
1900 the exports to all sections of the world other than 
Europe were 354 million dollars in value, but have 
grown year by year until in 1905 they were 498 mil- 
lions, the growth since 1900 in exporte to the non- 
European countries having been proportionately great- 
er than that to Burope. 

On the import side, Europe supplies, as already indi- 
cated, about one-half of the merchandise brought into 
the United States. Prior to 1890 the share of the im- 
ports drawn from Europe averaged about 55 per cent; 
after 1890 the average was a little more tham 60 per 
cent; in 1905 it was 48.4 per cent. This reduction in 
the percentage of the imports drawn from Burope is 
apparently accounted for by the growing demand In 
the United States for tropical and subtropical prod- 
ucts which are supplied almost exclusively by the 
other grand divisions of the world. The value of 
tropical and subtropical products brought into the 
United States in 1905 was 508 millicn dollars, 
against 303 millions in 1895 and 218 millions in 
1885. Most of this class of imports comes, of 
course, from the non-European sections of the 
world; much of it from South America, especially 
coffee and India rubber; much of it from the south- 
ern part of North America, especially sugar, sisal, 
and tropical fruits; a considerable part from Asia, 
including tea, raw silk, and spices, while Oceania 
contributes sugar, spices, cocoa, and other products 
of this character, and Africa Egyptian cotton, India 
rubber, hides and skins, and a small supply of 
sugar. 

The trade of the United States with Europe is 
composed on the import side chiefly of manufactures 
and materials for use in manufacturing; on the ex- 
port side of food stuffs, manufacturers’ materials, 
and manufactnres. The manufactures imported 

from Europe are chiefly the higher grades of cot- 

ton, silk, and wool fabrics inte which labor, and 
in many cases hand labor, largely enters; while 
chemicals, certain gradés 6f iron and steel manu- 

.factures, toys, wines, china:and porcelains, cut 

and plate glass, and other articles. of this kind 

contribute largely to thé grand total. In addi- 
tion to this, however, there are imported from 
the European countries certain articles the prod- 
uct of their respective colonial possessions, in- 
cluding India rubber, fibers, tobacco, hides and 
- skins, wool, tin, raw silk, diamonds, and. various 
tropical and subtropical productions, The arti- 
cles exported to Burope are chiefly breadstuffs, 
meats and live cattle, and fruits, for food; raw 
cotton for use 
in manufactur- 
ing, and a va- 
riety of man u- 
factures, includ- 
ing copper in 
pigs, bars, and 
ingots, mineral 
of}, agricultural 
implements, 
boots and shons, 
manufactures of 
wood, oll cake, 
cotton-seed ofl, 
vegetable ofls, 
navad stores, 
and various manufactures of 
iron and steel. 

Of the 1,021 million dollars’ 
worth of merchandise sent to 
Europe in 1906, 239 millions 
was manufactures, the other 
782 million dollars’ worth be- 
ing largely food stuffs and 
manufacturers’ materials. 
With the growing tendency 
of our steadily itnereasing 
population to congume at 
home a larger share of the 
food stuffs produced in the 
United States, and to increas: 
the consumption by our own 
factories, the supply which 
can be spared for Europe is 
decreasing rather than in- 
creasing, and as a conse- 
quence the percentage of ex- 
ports sent to Europe is slowly 
decreasing. 

Prior te 1887 the share of 
our total exports sent to Eu- 
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since that time the percent 


rope was over 50 per cent; 
age has gradually fallen until it reached 72 per cent in 

1902, and mm 1905 was but 67.23 per cent of the total 
while the share of the exports taken by those grand 
divisions to which the exports are chiefly manufactures 
shows an increased percentage in 1905 compared with 
1904. 
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A NEW FRENCH COMPOUND LOCOMCTIVE. 

BY FRANK ©. 
tank 
been constructed and placed in operation 
Nord. It 
has two sets of six-coupled driving wheels, one set in 


PERKINS. 
The 


has recently 


powerful locomotive herewith illustrated 


by the Compagnie du Chemin de Fer du 
front and the other at the rear, with two bogie wheels 
truck 


forward drivers and the other 


connected with each one pair following the six 


pair on the rear truck 
wheels 
There 
water and fuel, one 


leading the six rear drivers. Each set of eight 
is carried in its own separate swiveling truck 
are two separate sets of tanks for 
located over the forward driving wheels, and the other 
over the rear drivers and inclosed with a cab as noted 


in the illustration 


This locomotive is of considerable length, measuring 
16.186 meters over all and including the bumpers. The 
total heighth of the locomotive is 4.22 meters and the 


2.874 The 
data as well as the drawing and photograph was fur 
Bousquet chef du 
materiel et de la traction of the La Chapelle works of 
the Chemin de Fer du Nord 

This 
4.75 meters in 
70 millimeters, 
is 244.55 square meters, of which 234.56 square meters 


total width meters following interesting 


nished by G. Du ‘ingenieur en 


locomotive has a boiler with 130 tubes, each 


length and of an external diameter of 
The total heating surface of the boiler 
represents the heating surface of the tubes 


The grate is 2.54 meters in length and 1.186 meters 
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passes to the low-pressure cylinders through a length 
of flexible coupling. The exhaust is led to the smoke 
box through a swivel joint in the center of the low- 
pressure cylinder truck. 

Provision is made for supplying both the high-pres- 
sure cylinders and also the low-pressure cylinders with 
high-pressure steam when found necessary, in starting 
heavy loads or on heavy grades when increased power 
is found desirable. In this case the engine operates 
as a simple locomotive with four cylinders. 

—> + © +a -—— 
Opening of Broadway Extension to Harlem River. 





The final section of the new subway at the extreme 
Island to the south bank of 
was com- 
with the 


north end of Manhattan 
Harlem River or ship canal 
into operation on March 12, 
underground stations located 
These are 100 and 125 
Washington Heights, 
elevators in shafts sunk 


the improved 
pleted and put 
two 
i8ist 


exception of deep 
at 168th 


feet 


and Streets. 


below the surface at and 


are connected by electric 
through solid rock; no stops will be made there until 
they are finished, which is promised at an early date. 
The shafts are 15 teet by 32 feet in size. The size 
of the stations cut in the rock are 320 feet long, by 
73 feet wide at 
sufficient for 


the shafts, but narrower at each side 
platform Trains are now run 
from the Battery at the extreme south end of the isl- 
and to the 157th Street station, transfer is 
made to the train running over the extension to Har- 
lem River and King’s Bridge every eleven minutes. 
When all the stations are completed it is expected 
trains will be rum through without transfer. A person 
is now able to have quick transit from one end of 
the island to the other for the moderate fare of five 
cents, a certainty which but a very few years ago 
seemed like a visionary dream. 

The first elevated structure of the Broadway section 


space 


there a 
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HOW SHINGLES ARE MADE. 
BY DaY ALLEN WILLEY. 

Although over $20,000,000 worth of shingles are 
manufactured in the United States yearly, this portion 
of the timber industry is perhaps least known of the 
several divisions into which the products of the for. 
est enter, partly for the reason that the making of 
shingles, especially in the eastern part of the country, 
is usually carried on in connection with the ordinary 
sawmill. In fact, the making of shingles is classed ag 
a part of the sawmill industry, but in the States which 
produce the greater proportion of the shingles, one 
finds very large plants devoted to shingle making en- 
tirely. 

As everyone knows, hemlock, cypress, and white pine 
are used extensively for roofing purposes. Cedar, how- 
ever, is employed to such an extent that over half of 
the shingles annually cut in the United States are of 
this wood, the output of white pine shingles represent- 
ing about $3,500,000 in value and the cypress $3,000; 
000, nearly all of the remainder being contributed by 
hemlock, which is used widely in the Kast. As cedar 
forms such a large proportion of the forest growth of 
Oregon and Washington, we find in these States the 
majority of the mills devoted entirely to making 
shingles. They secure the raw material usually in the 
form of “bolts’—logs which have been cut to the 
exact length of the shingles desired, so that it is only 
necessary to split the bolt into the requisite thick 
nesses and finish the sections for commercial pur 
poses. As a rule, the mills are located in the vicinity 
of woodland which has been stripped of the first 
growth. 

As is well known, the custom prevails in the North 
west in cutting large trees of making the necessary 
incision anywhere from 6 feet to 10 feet above the 
ground, as the felling can be done with more safety 








Total heating surface, 2,361 square feet. 


in width, giving a total grate area of about 3 square 
meters. The steam pressure is said to be 16 kilo- 
grammes per square centimeter for this boiler, with a 
maximum steam pressure of 6.5 kilogrammes per 
square centimeter for the low-pressure cylinders. The 
boiler shell has a diameter of 1.456 meters and is con- 
structed of steel plate 17 millimeters‘in thickness. It 
is mounted 2.8 meters above the rail, The steel frames 
are more than 12 meters long and are spaced 1.142 
meters apart 

The high-pressure cylinders are 400 millimeters in 
diameter and the low-pressure cylinders are 630 milli- 
meters in diameter, the piston stroke in each case 
being 680 millimeters. The diameter of the six driv- 
ing wheels is 1.455 meters, while 0.850 meter represents 
the diameter of the four bogie wheels. The total 
wheel base of each truck or the distance from the cen- 
ter of the bogie wheel axle to the last driving wheel 
axle is 5.795 meters, while the total wheel base of this 
tank engine is 12.59 meters 

The total weight of this French engine empty is 
81.482 tons, while its weight complete with water and 
fuel ready for operation is 105.43 tons. The total 
adhesive weight of the locomotive complete is 88.93 
tons and it has a maximum effort when working as a 
compound engine of 18,607 kilogrammes with an in- 
creased tractive effort of 24,064 kilogrammes with a 
direct admission of steam at high pressure in the large 
or low-pressure cylinders. The coal bunkers are capa- 
ble of holding five tons of fuel, and the capacity of the 
water tank is 12.8 tons of water. 

The method of carrying the steam from the boiler to 
the cylinders on the swiveling trucks and from the 
trucks back to the smoke box is as follows: The 
steam pipe runs from the steam dome down to a swivel 
joint arranged vertically over the king-pin of the 
truck with its axle in line with the king-pin. Thence 
it is led to the high-pressure cylinders, from which it 








A NEW FRENCH MALLET COMPOUND LOCOMOTIVE. 
Steam pressure. 228 pounds, 


Cylinders : 
of the subway is in the neighborhood of West 125th 
Street, over what is known as Manhattan Valley. The 


road then runs underground under Broadway or King’s 
Bridge Road to 169th Street thence north in a straight 
line under St. Nicholas Avenue and Washington 
Heights to 199th Street, where it emerges from the 
hill on to the second elevated structure, comprising 
three tracks over what is known as the Inwood Val- 
ley to 218th Street station located on the south bank 
of the Harlem River and opposite the south end of 
the drawbridge over the river at this point. 

It is expected a new double-decked drawbridge will 
supplant the present one by which the road can be car- 
ried over the Harlem and the tracks of the New York 
Central and Hudson River Railroad now running along 
its northern bank, up under Broadway to Yonkers. It 
has taken five and a half years to complete this sec- 
tion. 

A most charming and desirable residential section 
of the city will thus have convenient and frequent 
transit to all other business sections. 

ee 
Rush Paper 

Very little paper has been’ made of late years from 
rags. Vegetable substances are employed, as alfa, 
wood, and straw; the idea has not prevailed that the 
wild or cultivated rush can be employed for this pur- 
pose. But an inventor has ascertained that, when suit- 
ably treated, the plant will produce a very white and 
consistent paper pulp by means of the following treat- 
ment: 1,000 kilogrammes of the green rush, cut up 
as fine as possible, is mingled with a caustic lye of 30 
deg. B., and boiled in an autoclave for five or six hours 
under a pressure of 6 kilogrammes at 170 deg. C. The 
pulp is washed with water, sulphuric acid in suitable 
quantity added, then bleached with chloride of lime 
and washed energetically. It is then suitable for em- 


ployment in the manufacture of paper.—Le Papier. 





High-pressure, 16 inches, low-pressure, 25 inches diameter, by 27 inches stroke. 





Weight, 103.4 tons, 


and less difficulty. Consequently, a single stump of @ 
tree 5 feet or 6 feet in diameter will cut into a sum 
prisingly large number of shingles if it is sound in the 
heart. The bolts are made with cross-cut saws oper: - 
ated by hand, or portable saws driven by engines 
mounted on trucks belted to mechanism especially d& 
signed for this class of work. As the lengths mt 
which the stumps or trunks are cut make them of @ 
size which can be readily handled, the use of a tram — 
way or skidway is unnecessary, and frequently advan 
tage is taken of some watercourse to construct @ > 
flume of suitable dimensions. This consists merely of 
a conduit of planks supported at various distances — 
from the surface according to the grades to be over 
come. The water may be secured from a spring OF © 
creek on the hillside, although at times it is diverted 
from a larger stream by damming the latter, the fall. 
of water in the flume being sufficient to carry the bolts . 
to the mill. 

Some of the flumes in Washington are ten and twelyé 
miles in length. As fast as the timber is removed | 
they are extended through the tracts where the bolt 
cutters are operating, since it is only necessary to. 
place the bolts in the flume and thus transport them — i 
directly to the mill pond. The cost of building the ~ 
flume is so small, that this novel method of transporta: ~ 
tion is generally the most economical by far. But @ — 
small amount of water is required, as the cedar is 80 
light that it will float in a very shallow depth, At” 
the mill end of the conduit it enters a pond, where it 
is kept in a boom like the ordinary sawlogs until 
required. c 

The shingle mill, like the sawmill, is provided with ~~ 
an inclined way leading into the water. This is fitted 
with an endless conveyer, upon which the bolts are 
guided by the “bolt puncher,” as he is termed. Leavy 
ing the conveyer, they are taken by hand or by another 
conveyer to the cutting machinery, and there redyoee 
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In the shingle mill ftself this mechanism 
is of tw In one the bokt is sawed, while in 
the other the bolt is riven by means of a special cut- 
ter. Some of the larger shingleriving machines are 
provided with a series of knives which will split up 
ten bolts at They are nearly citcular in form, 
and are fed by hand from the top. Before the boit is 
placed in the flume, as already stated, it is sawed to 
the proper length, just as logs are usually cut before 
leaving the woods, so that it is only necessary to rur 


to shin: 


kinds 


once, 


A Shingle Cutter Which Works on Ten Bolts at Once. 


them through the band saw or circular saw to turn 
them into beams, planking, or other forms desired. 
The bolts from the larger trees are split to a size 
Which will allow them to be placed in the bolt cutter 
before being taken to the mill, so that the shingle- 
making continually if 
desired. 

The standard size shingle used in the United States 
* 6 inches in width by about 18 inches in length. 
Consequently, the majority of the riving machines are 
designed to turn out shingles of these dimensions, but 


machinery can be operated 
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in addition a shingle jointer, as it is termed, is fre- 
quently used to trim off the rough edges when it is 
necessary to perform this work. 

The most important centers of the shingle industry 
of America are the towns of Ballard, on Puget Sound, 
and Vancouver, on the lower Columbia River, as each 
is located adjacent to an enormous supply of raw mate- 
rial. At Tacoma as well as Seattle large mills are 
also in operation, devoted to the production of this 
form of lumber, working on cedar almost entirely. A 


ber value of the average tree in Washington and Ore- 
gon is converted into planking and commercial lum- 
ber, owing to the wasteful methods which are employed 
in felling the forest. The development of the shingle 
industry has utilized much of the material which 
would otherwise decay, but the area which has been 
stripped of first-growth trees is so extensive, that twice 
the present number of shingle mills could be located 
in this section of the Northwest, and find ample mate- 
rial for their needs. In addition to the stumps, how- 


Shingle Mili and Pond. 


a rerienagenerrmentony ti 





Hauling Out Logs to be Cut into Shingle Lengths, 


HOW SHINGLES ARE MADE, 


better idea of the magnitude of this industry in the 
State of Washington can be gained, when it is known 
that the State produces fully forty per cent of the 
material manufactured in the United States. Fre- 
quently entire shiploads of cedar shingles are exported 
from Puget Sound, owing to the very extensive foreign 
demand, not. only for roofing, but for other purposes 

The shingle industry is of great importance from 
the standpoint of forestry, as it has prevented the 
loss of a very large quantity of valuable timber. It is 
calculated that actually less than one-half of the tim- 


Shingle-Mill Boiler Fired Entirely with Sawdust from the Bolt Cutters. 


ever, small trunks are also cut into bolts, where the 
diameter of the tree is of a size which will allow it to 
be split without too much waste. Therefore consider- 
able timber which is considered too small for planking 
and logs is utilized for shingles. 
_- _ LL LLL 

The Canadian Pacific Railroad Company has obtain- 
ed authorization from the Dominion government to 
build another line through te Georgian Bay from 
Peterboro. This will give the company another term- 
inal on the upper Canadian lakes. 
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AIR BOX FOR STOVES. 

In the accompanying engrav.ng we illustrate a novel 
device which is applicable to ranges, stoves, and open 
grates, and which aims to provide a better control of 
the draft than has heretofore been possible, thus ef- 
fecting a saving in fuel. The device has the form of 
a box, smaller at the top than at the bottom. The rear 
of the box is left open, while the other three sides are 
formed of inclined walls provided with long vertical 

















AIR BOX FOR STOVES. 


apertures. The bottom of the box is provided with a 
sliding plate, the purpose of which will be presently 
explained. The air box, as the device is termed, is 
placed on the grate of a stove, to which it is secured 
by means of bolts. It thus takes up most of the space 
usually occupied by the fuel. The rear of the air box 
fits closely against the rear wall of the firebox, but a 
narrow space is left on the other three sides to receive 
the fuel. By this means the area of the tire is greatly 
increased, while the depth is reduced. Air passes up 
from the grate into the box and thence through the 
apertures to the fire. The plate at the bottom of the 
air box serves as a damper which can be moved in 
or out to control the amount of air fed to the fire. 
Owing to the shallowness of the fire and the general 
distribution of air, a perfect combustion of the fuel is 
wseured. in proof of the value of the air box it is 
pointed out that there is a material reduction in the 
amount of smoke from a stove supplied with this de 
vice, The inventor of the air box is Miss B. J. Mouat, 
P. O. South Dunedin, New Zealand. 
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APPARATUS FOR MARKING SUNKEN VESSELS. 

AM apparatus for marking sunken vessels and en- 
abling the immediate recovery of the principal vaiua- 
bles of a ship, has just been invented by Mr. Frederick 
W. Johnson, of 418 Jefferson Street, Seattle, Washing- 
ton. The apparatus comprises a buoy connected with 
the vessel and adapted to rise to the surface as the 
vesse) sinks. The buoy is provided with a bell which 
is adapted to ring as the buoy works in a seaway. The 
buoy is connected by a line to the strong-box of a 
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ship and this box is, in turn, connected by a reel to 
the ship. Should the ship sink, the buoy would im- 
mediately rise to the surface to mark the spot and 
the bell in the buoy would be sounded by the waves. 
Then by hauling up on the buoy line the strong-box 
would be raised to the surface and the ship’s papers, 
specie, invoices, accounts, etc., would be immediately 
recovered. The line connecting the box with the ship 
can now be detached and secured to the buoy to mark 
the spot for further salvage operations. In the ac- 
companying engraving one of the views is a section 
through the buoy and the strong-box. The buoy, 
which is indicated at A, rests on top of a housing, B, 
built on that part of the deck house occupied as the 
purser’s office. The strong-box, which is indicated at 
C, is connected by a dine with the buoy. Rollers are 
mounted at the top of the housing to prevent the line 
from catching when the vessel sinks. The reel carry- 
ing this line is provided with a ratchet wheel, D, the 
teeth of which are engaged by a rod, F, depending 
from the buoy, and which prevent uncoiling of the 
reel while the buoy rests in the housing. The strong- 
box is also provided with anti-friction rollers at all 
sides to permit easy removal from the housing. The 
line connecting the box with the ship is wound on the 
reel, E. The bell in the buoy consists of a ring which 
is adapted to be struck by a bali. Clips projecting 
from the annular bell serve to throw off the ball and 
prevent it from rolling noiselessly around the ring. 
This ball is normally suspended in a sling at the top 
of the buoy, but is released by a cord when the buoy 
rises from the housing. In order to hold the buoy 
level in a seaway and prevent it from toppling over a 
short piece of cable may be tied to the swivel ring at 
the top of the buoy and be secured to the main cable 
about three feet below the buoy. 
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ODDITIES IN INVENTIONS. 
A PortasLte Rotary Hanp-Saw.—A patent has re- 





A PORTABLE ROTARY HAND-SAW. 


cently been secured on a portable hand-saw with re- 
volving blade. This saw may be used for cutting 
grooves of any desired depth in places where an ordi- 
nary saw cannot be conveniently used, for example, 
in cutting grooves in window sills for various kinds 
of weather strips or for cutting grooves in floors at 
the lower end of a partition. The saw is secured by 
a nut to the end of an axle which is mounted to turn 
in a suitable hub. Secured to the hub is a guard 
which covers the saw. To this guard a handle is at- 
tached. The guard is adjustably- mounted on a 
bracket by means of bolts engaging slots therein and 
thus permitting the saw to be set for the desired 
depth of cut. As a means for revolving the saw the 
inventor proposes to use a small electric motor mount- 
ed on the device and coupled to the axle. 

An OVERLAND Rowine SHELL.—Boat racing, while a 
very interesting and 
exciting sport, is lim- 
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seats are given a reciprocating motion, which ig 
employed to operate the driving mechanism and pro- 
pel the vehicle. Although this vehicle is not of much 
value as a training for rowing on water, as it does 
not teach a man how to handle an oar, yet it might, 
with advantage, be used for land boat races between 
competing colleges. 

ComMPUTING CHEESE CUTTER.—A novel device for cut- 
ting cheese has recently been invented. The device 
comprises a simple computing mechanism whereby it 
is possible to gage the exact size of slice that should 
be cut for a certain price. The cutter is journaled 





COMPUTING CHEESE CUTTER. 


to a fixed base on which a revolving table is mounted. 
The cheese is carried on this table and is revolved by 
means of a pinion engaging teeth formed on the peri- 
phery of the table. The pinion is provided with a 
pointer which moves therewith over a graduated disk 
and indicates the length of the are through which 
the cheese is turned. Different disks are provided for 
cheeses of different price or weight and these disks 
can be readily placed on the indicator. Each disk is 
graduated for five-cent slices, thus for a $3 cheese in 
which there would be sixty five-cent pieces, a disk 
would be selected which would indicate arcs of six 
degrees of the revolving table. Owing to the gearing 
the pinion would have to be turned through thirty 
degrees to effect a six-degree movement of the table, 
thus insuring great accuracy in cutting the pieces to 
the proper size. 

CHAIN Wrencu.—A resident of Milwaukee has in- 
vented a chain wrench which is an improvement on 
previous inventions along this line. In the ordinary 
type of chain wrench the fixed head 
is formed with teeth and thus only 
one or two teeth actively engage the 
pipe or cylinder on which the 
wrench is used. In another common 
type of wrench the head is bifur- 
cated, each furcate member being 
formed with gripping teeth and the 
chain being pivoted between them. 
This makes the head too wide for 
use on short pipe-fittings, flanges, 
elbows, and the like. In the present 
invention the head is not serrated 
but the chain used is provided with 
tech; thus the number of teeth 
gripping a pipe is proportional to 
the surface of the pipe. At the bot- 
tom of the recess in which the chain 
is received a strip of rubber is plac- 
ed and this is protected by a thin 
metal covering. The purpose of 
this resilient lining of the recess is 
to avoid too great a pressure on the 
links of the chain and permit the 
sides of the recess to take a portion 
of the strain. 








ited to a few schools 
and colleges, which 
are favorably located 
near large bodies of 
water. For the ben- 
efit of unfortunately- 
situated institutions, 
an inventor has de- 
signed the rowing ve- 
hicle, which we illus- 
trate herewith. On it 
a crew may develop 
rowing muscles, and 
learn to keep stroke 
without going near 
the water. A rail ex- 
tends along each side 
of the vehicle, to 
which straps are at- 
tached. By alternate- 
ly pulling on these 
straps and pushing 
back against foot 
braces, the movable 
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RECENTLY PATENTED INVENTIONS, 
Pertaining te Apparel, 
HAT-FASTENHR.—S. M. Jounstons, New 


York, N. Y. The principal object of the in- 
vention is to provide simple and effective 
means for attaching a hat-fastener to a hat 
jin such a way that it always remains upon 
the hat and does not have to be removed each 
time the hat is taken off, but at the same 


time cap be removed, if desired, in order to 
gecure it to another hat. 


TROUSERS-HANGER.—A. CHELBERG, New 
York, N. Y. Hangers as heretofore construct- 
ed have been either too complicated for gen- 
eral use or have failed to provide means for 
supporting the garments in a proper manner. 
The principal objects of the invention are to 
construct a hanger In such a manner that) 
although the trousers can be held in natural 
and proper position, yet the construction will 
be simple and there will be few parts liable 
to get out of order. 





Electrical Devices. 

r’ANBL-BOARD.—E. R. LeManquais, New 
York, N. Y. Bach section of the sectional 
panel-board may be used independently, if de- 
sired, and the sections may be combined in 
any number, so as to make up a panel-board 
of any desired size. The devices for holding 
the fuses are improved so that the latter may 
be securely held with proper electricai con- 
tact and yet removable at will without danger 
to the operator. The board minimizes the 
danger of shocking persons operating or ad- 
justing the same. 





Of General Interest. 

BALANCED SUCTION AND FORCE 
PUMP.—P. H, J. Parnpavorns and P. A. | 
PAINDAVOINE-Durour, Les Fontanettes a ia) 
Chapelle aux Pots, Oise, France. In _ this 
patent the invention has for its object a suc- 
tion and force pump in which the effort re 
quired for operating it is distributed and ren- 
dered uniform, thus rendering its running ex- 
ceedingly easy, so that far less fatigue is oc- 
casioned than would be necessary for operating 
under the same working conditions an ordinary 
suction and force pump. 

CANDLESTICK.—J. KinpeLan, Leadville, 
Col. This readily adjusted miner’s candle- | 
stick comprises a body portion consisting of a | 
single length of spring-steel bent to form a! 
loop terminating in segmented portions; a/| 
spike extended from one of the segmental por- 
tions; a hook on one of the segmented por- | 
tions and segmental plates secured to the 
said portions. | 





VALVE.—C. E. Stupson, Portsmouth, Ohio. | 
The more particular object of the Inventor Is | 
to produce a valve that will prevent scale or | 
foreign substances from being caught on the} 
valve-seat as the valve is being closed, thereby | 
preventing the injury often done by scale being | 
crushed on or imbedded in the valve-seat or | 
preventing the valve from entirely closing be- 
cause of the obstruction having caught between 
the closing parts. 

WORKING BARREL FOR OIL AND 
OTHER PUMPS.—W. H, Westerman, Mari- 
etta, Ohio. The object in this case is to| 
produce a working barrel which is now usually | 
made of brass, iron, or steel that will combine | 
the advantages of iron, steel, and brass, that | 
will be cheaper and stronger than ordinary | 
barrels, and one in which the cups or valves 
can be readily inserted without sticking and 
one In which the ends will not be crushed in/| 
when coupled with another section of pipe or | 
barrel. | 

HOSE-CLAMP.—J. £&. Jounson, New| 
Paynesville, Minn. The invention is an im- 


| any height hedge while in motion; fourth, to 


The invention relates, more definitely stated, 
to crib attachments to bedsteads, and has for 
its object an improved attachment of this 
character, adapted for ready attachment and 
detachment, and adapted when detached to be 
folded into compact condition facilitating its 
being shoved under the bedstead or stored 
away ready for use. 


WINDOW-FASTENDR.—R. G. Fraszr, 
Philadelphia, Pa, Mr. Fraser's invention per- 
tains to window-fasteners, his more particular 
object being the production of a simple, effi- 
cient, and reliable fastener capable of locking 
the upper and lowei sashes in any desired 
position and offering certain constructional 
advantages, such as the prevention of win- 
dows rattling or any movement between the 
upper and lower sashes until desired. 





Machines and Mechanical Devices, 

MICROMETRICAL ADJUSTMENT FOR 
PRINTING-FILM FRAMES.—B. Day, West 
Hoboken, N. J. Mr. Day’s invention relates 
to the accurate hinging and holding of a print- 
ing-film frame and its printing-film so that 
they can be raised, lowered, removed for ink- 
ing, and replaced and yet fall on the work in 
exactly their origina! positions, also to de- 
vices whereby subsequent prints from the same 
printing-film printed over or alongside the first 
print, can be manipulated with accuracy and 
the manipulation recorded for future refer- 
ence. Many features of this invention and 
especially those relating to adjustment, can 
be operated in connection with Mr. Day's 
Weighted Hold-Fast, which is already pat- 
ented. 

LOOM-SHUTTLE.—W. H. Witson, New 
Bedford, Mass. In this patent the invention 
relates to weaving; and its object is to pro- 
vide a new and improved loom-shuttle having 
a spindle arranged to prevent undue wear 
and sidewise vibration and consequent break- 
ing of the thread and to allow convenient 
renewal of a spindle-shank when broken or 
otherwise injured. 

HEDGE-TRIMMING MACHINE.—R. Suren- | 
ges, Nortonville, Kan. The objects of the im- 
provement are to provide mechanism, first, to 
cut the top and side of hedge at the same 
time; second, for the proper adjustment of 
the sickles to cut either the top or the side 
separate; third, to raise or lower the hori- 
zontal sickle so that it can be adjusted to cut 


facilitate vertical adjustment or the removal 
of the horizontal sickle; fifth, for adjusting 
the one end of the platform as may be re-| 





| quired on inclined or uneven surfaces. 


FILM-HOLDER FOR PICTURE-EXHIBIT- 
ING MACHINES.—M, Smriru, Winnipeg, Can- | 
ada. One purpose of the tnvention is to pro- 
vide a film-holder for use in connection with | 
picture-exhibiting machines, which will be 
readily operated and in which imperforate 
films can be used, thus simplifying the opera- 
tion and greatly adding to the lifetime of the | 
films. 

WASHING-MACHINE.—H. F. Prium, New | 
York, N. Y. A principal object of the Inven- 
tion is to produce a machine the construction | 
of which especially adapts it for portability | 
and enables the machine to be readily detached 
or attached In operative position. A construc- 
tion has been adopted also which enables the) 
principal part of the device to be thrown to! 
one side, so as to facilitate the attachment of | 
a wringer in the position normally occupied | 
by the same. It relates especially to that class 
which may be operated by hand, | 

BLINDSTITCHING SEWING-MACHINE.— | 
F. Herman, Lincoln, Neb. The object of the | 
invention is to provide an attachment whereby 


| ment obviate in a large degree the objection- 


able jerking motion incidental to the opera- 
tion of cars having running-gear of ordinary 
construction. It more particularly relates to 
trucks of running-gears for street-railway cars 
propelled by motors actuated by electricity. 


APPLIANCE FOR CAR-COUPLINGS.—P. 
W. Hogan, Durand, Mich. Mr. Hogan em- 
ploys an appliance comprising a hood or bon- 
net to adapt the appliance to be readily fitted 
in place over one of the heads of a coupling 
between the cars In the event of breakage of 
some part of the head—say, for instance, the 
usual knuckle carried thereby—combined with 
which head or bonnet is a knuckle to take the 
place of the one broken, means being also 
employed for securing the appliance in posi- 
tion for effective operation. 


Pertaining to Vehicles. 

CHECKREIN-FASTENER.—C. W. Barrert, 
Hanford, Cal. The invention has reference to 
improvements in devices to prevent accidental 
detachment of a checkrein from a check-hook, 
the object being to provide a fastening device 
that will be simple and inexpensive and that 
may be readily connected to any ordinary 
form of check-hook. 





Designs. 

DESIGN FOR A ROSARY.—B. Tevenpe, 
New York, N. Y. This rosary as designed is 
very ornamental and chaste. The medals con- 
taining the heads of saints at the usual in- 
tervals are well executed, the Lord's at the 
junction of the loop and the pendant suspend- 
ing the crucifix being in the form of a heart. 


Notse.—Copies of any of these patents wil! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manu these 











of party . in 
every case it is mecessary to give the 
mumber of the inguiry. 
MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free. 
» Ww 
Sagairy Re 79S6.— ‘aated, makers of slot ma- 


“U. 8.” Metal Polish. Indianapolis. Samples free. 


; .—W. . ® machi 
tiLitdenaesa ne or om 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Beil &t., 
Chagrin Falis, O. 

ct — of wire 
atfant Neo. 7960.—For manufacturers 


1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, T19 Mutual Life Building, Buffalo, N. Y. 


gi Sale TPB comeessarna tomes 


on modern repeating rifles. 


Foot of East 138th Street, New York. 
Inqairy Re. 


—Wanted. a pump run by eleo- 
tric ee - tach Te Toot 


coakee 


Jneniry Ne. 7963.—Wanted, manufacturers of 


For SALE.—Self-swinging gate, creat improvement. 
Sell or lease on royalty. Patented November 21, 1905, 
elngstry Ne; 7964.—Wanted, manufacturers of 


provement in that class of clamps that com-/| plindstitching may be effected, with a greater | ~ Metal Novelty Works Co., manufacturers of al) kinds 


prise a band and pivoted cam, which is per- | 
manently secured to one end of said band and) 
adapted for detachable engagement with the | 
other, the construction being such that in the 
closed position the cam holds the band drawn 
tightly around the hose. 

DIRT-SCRAPER.—J. Harter, Tiffin, Ohio, 
In this case the invention has reference par- 
ticularly to improvements in dirt-scrapers for 
road and field work, the object of the inventor 
being the provision of a scraper of simple 
and novel construction and operating to thor- 
oughly barrow or break up the dirt of a road 
or field and then smooth the same. 

ROLL-PAPER HOLDER AND CUTTER.— 
J. F. Frvan, Cumberland, Md. The invention 
is in the nature of a paper-holder and cutter 
for holding upon a _ store-counter or else- 
where a roll of paper from which sheets of 
varying size may be cut off at will to suit the 
size of package to be put up. It is an im- 
provement upon the device for which Mr. 
Finan was formerly allowed a patent. 





Hovsehold Utilities. 

TRAP FOR SINKS, BATH-TUBS, AND 
THE LIKE.—A. Savarp, Omaha, Neb, In its 
practical entirety this trap forms an integral 
part of the sink, bath-tub, or wagh-basin with 
which it may be associated. It is easy of 
access for the purposes of cleansing or empty- 
ing accumulated contents and possesses the 
capacity for long and repeated service. The 
invention refers more especially to traps for 
sinks, bath-tubs, wash-basins, and the like, 
pertaining generally to the type of such de- 
vices forming the subject of Letters Patent 
formerly granted to Mr. Savard. 


degree of perfection and reliability than Sate) 
tofore. The attachment is secured to the bed- | 
plate and head of an ordinary sewing-machine, | 
preferably such as is employed for manufactur- | 
ing purposes rather than of the domestic class, | 
and but little modification of the sewing-ma- | 
chine proper is required. | 





Medical Appliances. 
TOILET ARTICLE.—F. A. Sreeie, New 
Rochelle, N. Y. In its preferred embodiment | 
the invention comprises a packing of paper | 
having on one side a mass of absorbent ma- 
terial—to wit, cotton-batting covered by a! 
woolen fabric. Preferably both the paper and | 
the absorbent material are medicated, so that, 
when dampened the medicines will act on) 
the anus, thus exerting a curative effect at the 
same time cleansing the parts. 
HYPODERMIC SYRINGE.—J. W. Horwer, 
Columbus, Ind. Mr. Horner’s invention con- 
sists of a novel form of the ordinary hypo- 
dermic syringe designed to secure a tight fit of 
the piston in the syringe-barrel without risk 
of accidental loosening of the piston and by a 
very simple and practical construction. One 
modification of the invention gives a syringe 
‘of such compact form when closed as to be 
especially well adapted to the limits of the 
small case forming a physician's outfit. 
Ballways and Their Accessories. 
RAILWAY-CAR TRUCK.—G. C. Srewart, 
Marengo, Ind. The object of the invertor is 





to provide details of construction for a car- 
truck that will counteract the lateral yleld- 
ing movement of the car-body on its spring- 
supports, either forward, rearward, or side- 





CRIB.—W. W. Gricssy, New Orleans, La. 


wise, and by cushioning such a lurching move- 


of light Meta! Goods, Dies and Meta) Stampings our 
Specialty. 43-47 8 Cana) Street, Chicago. 


Ingu No. 7965.— Wanted, balis of about I inch 

Bein in diameter for static ‘ine; aleo wire 
suita ian Benenes | alee pubeer and rods for 
same 


Manufacturers of patent articles, dies, metal 
stumping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Cana! 8t., Chicago. 


—For of wi 
PR Ln sat BLO ay makers ire bands 
WANTED.—An experienced mechanical draughtsman. 
Must be com petent to design machinery from sketches, 
must be able to accurately estimate weights and costs. 
No inexperienced correspondence school graduates 
need apply. Address or appiy to Broomell, Schmidt & 
Steacy Co., York, Pa. 
«— Wanted, 
Inquiry Re. 790? —¥ @ machine or appli- 
WANTED.—Capable, business-like man to take full 
charge in manufacturifg a live of cream separators. 
Must be graduate of Technical College; capable of 
handling men ; acquainted with modern machinery and 
modern methods, Must have had experience in manu- 
facturing cream separators. Only applications of first 
class men considered. Address or apply in person. 
Smith Mfg. Co., 168 B. Harrison St., Chicago. 
Ingatry fo. FOCS—Wantes, makers of soap- 


No. 7969.— Wanted, the name and address 
° yt Mayet the monarch wali paper trimmer. 


iry No. 7970,— Wanted, 
geanely Ec: or 


ant kers of transincid 
other mater: factory 


for use in 


BEL aed Se, 7971.— Wanted, parties to do enamel 
pn pe 
enie Sica tes cluiaicmeaee oO 
nated cakes oar menine mat ct 
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could be dropped faster than our bodies could 
fall down the shaft. A. The elevator could 
not fall faster than your body unless pulled 
down by some force other than gravity. The 
law of falling bodies is that the acceleration 
due to gravity is 32:16 feet per second, 
Letting g = 82.16 feet per sécond in one 

second, 

» = final velocity, or velocity at time 
of contact with the earth, 

t = number seconds, 

h = space in feet passed in ¢ sec- 


Thus, a body allowed to start falling from a 
point of rest, resistance of air neglected, falis 
16.08 feet the first second. The acquired ve- 
locity is 32.16 feet per second, ‘The distance 


oe 
fallen in two seconds would be h «=-— <= 16.08 x° 


2 
4=— 64.32 feet, and the acquired velocity is 
64.32 feet per second. The increase in velocity 
in each second is constant, and is 82.16 feet 
per second. Thus, 


erga — 
t 


(9918) H. H. asks: 
reference to its condition of purity? In it im- 
portant with reference to its lighting qualities’? 
Is the so-called heat test of kerosene ofl suf- 
ficient to prove its lighting qualities as well as 
its purity? Can adulteration, affecting the 
lighting quality of kerosene oil, be discovered 
by any other method than the specific gravity 
test? Will adulteration tend to lower or raise 
the so-called “flashing point” of kerosene oll 
A. The specific gravity, or rather the 

test for kerosene, is an important test as re- 
gards its purity, but is only equal in 

ance with other tests which the off has to 
withstand. There are many adu 
could be used which would not change the spe- 


cific gravity of the kerosene. The lighting 
qualities of kerosene depend, with equa) im- 
portance, upon the “fire test,” the “flashing 


point,” the “viscosity,” and the “specific grav- 
ity” of the oll. Aduiterants can be used 
which raise the fash point or which lower the 
flash point. It all depends upon the kind of 
adulteration. As to the detection of 

tion im kerosene oll, we would say that | 
would be extremely dificult for one, 
than an experienced olf chemist, to dtecover 
curately the adulterant used, for In many cases 
pure kerosene will come far from the 

tests and still contain no adulteration, One- 
half of one per cent of moisture in the ol! 
could be easily detected from the cloudiness of 
the oll. : 


= 


(9919) P. A. R. asks: Please send 
to my address any statistics you may have tn 
back issues of your paper, in regard t the 
controversy which exists as to when the next 
year will come containing fifty-three Sundays. 
Some say that it will come im @fty years, 
others say in one hundred and ten years. 
A. The question when a year will contain 53 
Sundays is not property a subject of contro- 
versy. It can be decided by any one who will 
make a table of the years with care, Hach 
common year contains 52 weeks and 1 day. 
Bach common year then begins and ends on the 
same day of the week. Hach leap year has 52 
works ak 3 en. see Se 
week later than it began. This | whieh 
need to be known to settle the tion, Now 
to begin, 1905 began and ended op Sunday, 
and so had 53 Surdays, 1906 begins and ends 
on Menieds 400 dee 0 Sean 1907 begina 
and ends on Tuesday with 52 Sundays. . 1908 
begins on Wednesday, but as it is leap year it 
ends on Thursday, and 1909 begins and. ends 
on Friday, while 1910 begins and ends on Sat- 
urday. All these have 52 Sundays. Now 191) 
begins and ends on Sunday, and has 68 Sup 
days. This is six years later than 1905; The 
years of this century which will have 53 Sun 
days are 1905, 1911, 1922, 1928, aot 1950, 
1950, 1956, 1961, 1967, 1978, 1984, 989, 1995. 
It is seen that the 
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(9920) A. R. Van H. asks: 1. Will 
a four or a five inch spark of an induction 
coll penetrate a piece of giaws or a piece of 
hard rubber 1/32 inch thick? If it will, will 
it penetrate the same, 1/16 inch thick? A. The 
electrical energy of a spark four inches long 
throug: the air would probably pierce a thin 
glass, or a piece of thin hard rubber. We have 
no figure for the thickness. The discharge 
points should be brought close to the glass on 
opposite sides, and the discharge be made as 
suddenly as possibile. 2. | read in one of your 
papers of the number of pounds of water that 
flows over the Niagara Falis a second, but I 
cannot find it now Would you please tell me 
the number’ I think it was 213,000, but I 
am not sure. A. The commonly accepted vol 
ume of water passing over Niagara Falls is 
224,000 cuble feet per second This is 14, 
000,000 pounds per second. Failing 160 feet it 
gives about 7,000,000 horse-power continually 


(9921) H. M. asks: Does the buoyant 
or floating power of a tank filled with air vary 
im accordance with the depth to which the 
tank is submerged’ For example: Would the 
lifting power of this tank be greater when the 
top of the tank would be one foot below the 
surface of the water than it would be if the 
top of the tank were ten feet below the sur 
face of the water’ If you could refer me to 
any literature which dwelis on subjects of this 
kind, your kindness would be most highly ap 
preciated. A. A tank closed airtight and sub 
merged in water is buoyed up by the weight 
of the water it displaces, that is by amount 
equal to the weight of a volume of water 
which is the same as the volume of the tank 
This is independent of the depth of submer- 
gence. If, however, the tank Is open at the 
bottom, so that water enters it, its buoyant 
power decreases as it is sunk deeper into the 
water, since water enters and compresses the 
alr Into a smaller volume, The only point in 
volved is the volume of water displaced. The 
principle is called Archimedes’s principle, which 
may be found in any text-book of physics. 
Vreobably Kent's “Engineering Pocket Book,” 
price $5, will give you the most assistance in 
matters of bydraulic engineering. 

(9922) P.C.G. asks: Will you please 
describe to me just what is “denaturized” or 
“denaturatized” aicohol, that is now before 
Congress for entry free of duty? A. Dena 
turized alcohol is common alcohol to which | 
some substance has been added to render it 
unsafe for its natural use; that fs, if a small 
percentage of wood alcohol be added, the mix- 
ture is polsonous, and cannot be used for 
making any liquors for drinking, but it can 
atiil be used for mechanical purposes, or in 
the arts. There are other substances which 
may be added to alcohol with like effect. The | 
word denaturized is not in the dictionaries | 
as yet, 

(9925) W. E. B. asks: In your issue 
ot February 3, in an article headed “New 
Conceptions in Astronomy” by Prof, Edgar L. 
Larkin, he says: “A trillion is a million mil 
lien.” Webster's unabridged says: “A militon 
million is a billien.” Can Notes and Queries 
throw any light’ A. You surely do not read 
your Webster as we read ours. Ours states 
under “Billion; according to the French and 
American method of numeration, a billion is 
a thousand miltions, or 1,000,000,000; accord- 
ing to the English method, it is a million 
millions, or 1,000000,000000." The English 
method places six figures in each period; the 
French, three figures in a period. A trillion 
in a book published in England ts 1,000000,- 
400000,000000 ; In a French or American book 
a tritiion is 1,000,000,000,000-—only a mil- 
lionth part of an English trillion, I’rof. 
Larkin is an American and names numbers 
aceording to American custom, Webster's Dic- 
tionary, under “Numeration,” states the mat 
ter clearly; so, also, does it under “Bililon” 
and “Trillion.” We follow the French or Amer 
jean method of writing and reading numbers. 

(9924) A.C. asks: We had a discus- 
sion In our shop, and as we cannot try it I 
would tike you to decide :, Weigh a tubful 
ef water and then put in a 10-pound fish and 
if the fish does not touch the bottom will it 
weigh any more’ A. If a fish alive or dead 
is put Inte a tub of water and no water runs 
over, the tub and fish will weigh as much 
more than the tub welghed before as the 
weight of the fish. That is because the fish 
is added to the contents of the tub. If a 
live fish is put into a tub entirely full of 
water and the fish floats In the water with 
out resting any weight om the bottom of the 
tub, as much water In welght as the weight 
of the fish will flow over as the fish enters 
the water, and the tub, fish and remaining 
water will weigh the same as the tub and 
water weighed before the fish was put Into 
the water. Every body submerged in a liquid 
is buoyed up by a force equal to the weight 
of the liquid displaced. If the fish sinks to 
the bottom and bears any part of its weight 
on the bottom of the tub, the tub will weigh 
more with the fish im it than it did before 
the fish was put into the tub. This last Is, 
however, rarely if ever the case. 

(9925) L. R. asks: What is the ex- 
pansion of a zinc bar 40 Inches long, during 
a variation of five degrees—say from 100 to 
105 deg. F.? Is there any metal or alloy that 
will give a greater expansion? If s0, what 
and how much? A. The expansion of a bar 





ginning at the mouth of the cannon? 
becomes a falling body as soon 
as it clears the mouth of the gun, and falls 
same manner as far as distance and 


more than three ten- 


amperes does a 110-volt incandescent lamp re- the tangent of the barrel at ali. 
A 16-candle lamp at 
kindiy explain how I could use a 100-volt in- 
duction motor on a 110-volt current? 
one way by connecting a 10-volt lamp in series 
had no satisfaction. 


principle of a pedometer? 
the rocking motion of the body in 
It will register by 


rocking chair may make it 





current without heating too much 
lamp you used was not able to carry the cur- 


Its filament had too high a re- 
cannot be passed between two electrodes sepa- 


and so the motor did 


In your issue of 





ticles can be halved. This second distance can 
which would require | 
have accepted this as absolute zero” 


which no heat whatever exists or 
It may be positively stated that all modern 
273 deg. C as absolute zero, 


tion would cease, all heat would be gone from 


—459 deg. F, is the Fahrenheit equivalent 


common sense back of water expand 
changed one degree and this amount 
of their volume if the temperature is changed 
th this very degree Centigrade. 

rth reaped ys a gas is dependent upon its temperature it is 


to shrink proportionately 


shrink will be gone also; that is, all the heat | 


liquid before the 


Dewar has gone within 
lowest thermometer reading ever reported upon 


a self-registering thermom- 





” " Lord Kelvin and is very 
showed 95 deg. F. y 





degrees have a direct quantitative relation. 














co ° ith fo fives, operation 
upnted with ur fiv pera NEW BOOKS, ETC. 
HIGH-TENSION POWER TRANSMISSION. 
the High-Tension Transmission Com- 
mittee of the American 





McGraw Publishing Company, 


in any large algebra. 
At a meeting of the Board of Directors of 


- The southern hemisphere ts largely American Institute of Electrical 


earth is farthest from the sun in July, which 
is the mid-summer month of the southern hem- 
the summer there a 
little colder than the northern summer. 


Would you kindly 


1 could find a good descrip- 
of Marconi's magnetic 


passed to appoint a committee for the purpose 
of collecting data on present practice in elec- 
tric transmission at high voltage. 


line construction, insulators, insulator pins, and 





also conditions attendant 


land the use of grounded protective wires. 
resistance of the choke coils used | work of this committee brought out much valu- 
} the Marconi magnetic detectors described in | compact and convenient form, and should prove 
“Wireless Telegraphy,” a very valuable addition to engineering litera- 
sizes of choke coils 


Wiretess TELEGRAPHY 
By Prof. Domenico Mazzoito. 
lated by S. R. Bottone. 
Macmillan & Co., 
416; 253 illustrations. 

The object of this work is to present to the | 
reader in as simple a form 


chased some selenium for the purpose of mak- 


must go through some sort of a pro- 


signaling is founded, and to describe the appa- 
also follows step by step | 
the progress of different 
revised wireless systems, and it traces chrono: | 
made in wireless teleg- 
first experiments of Marconi 
to the last results of transatlantic 
wireless signaling. 


telephone receiver. 


been prepared than in the ordinary condition. 
for several hours at a temperature 
just below Its melting point 
the space between parallel 
wound upen a porcelain tube, so that the two 


DER KRIEGSFLOTTEN. 
Mit teilweiser Be- 
nutzung amtlichen Materials heraus- 
gegeben von B. Weyer, 
410 Schiffsbildern. 
J. F. Lehmanns Verlag. 
Cloth, 16mo.; pp. 392. Price, $1.75. 

This year’s annual of the world’s navies, 
edited by Capt. Weyer, shows considerable im- 
provement over last year’s volume so far as 
the amount of materia! published is concerned. 
Furthermore, the number of pictures of vessels 
in commission has 


the sensitive state. 
the other will be 


will be several bundred ohms probably at the 
We would advise you to apply to the 
professor of chemistry or physics at the Univer- 
These men are always glad 
to give advice and assistance to others. 

Does a cannon | actually 
ball fired from a cannon follow the tangent of| There is hardly a single type of vessel that is 
the barrel a short distance after leaving the; not Wiustrated both by photographs and by 
Naturally, the most marked 








does its path de- 





of sinc 40 inches long for a change of 5 deg. 








--— ——— 
are the records of the Russian loss and 
Japanese gain in naval power. An admirable 
feature of the book Is the collection of naval 
programmes of the various countries. Capt. 
Weyer announces the intention of publishing 
an appendix in the month of June, which wil} 
contain whatever modifications have been made 
in the navies of the world since January, 1906, 


LECTURES ON MATHEMATICS. By Edward 
Burr Van Vleck, Henry Seely White, 
Frederick Shenstone Woods. New 
York: Macmillan Company, 1905, 
12mo.; pp. 187. Price, $2. 

This book is published for the American 
Mathematical Society, and contains the papers 
read at the Boston Colloquium, in 1903. The 
subjects covered are Linear Systems of Curves 
on Algebraic Surfaces, by Mr. White; Forms 
of Non-Euclidean Space, by Mr. Woods; and 
Selected Topics in the Theory of Divergent 
Series and of Continued Fractions, by Mr, 
Van Vieck. 

THe Wortp ALMANAC FoR 1906. New 
York: Press Publishing Company. 
«Pp. 569. Price, 25 cents. 

The 1906 edition of the World Almanac and 





| Encyclopedia, which has just been issued, 


differs little from its predecessors of other 


| years, beyond the usual addenda, corrections, 
j and enlargement necessitated by the occurrences 
| of the past twelve months. The book is so well 


known and so largely used by many of the 


| reading public that it needs little recommenda- 
} tion at the hands of the reviewer. It will 


often be found invaluable as a supplement to 
reference works of a general character, for the 


|comprehensive information contained in its 


pages is of necessity concise and brief. Par- 
ticularly varied and brief are the facts relative 
to New York city and vicinity, and this portion 
of the publication forms an excellent guide 
book and directory, not only for the stranger, 
but for resident New Yorkers as well. The 
arrangement of the major part of the general 


| information in tabular form, together with the 
| wide cross-indexing of the table of contents, 
| is of great assistance to the reader in locating 
ylany of the data in the book. 


| CONGRESS OF ARTS AND Science. Univer- 


sal Exposition at St. Louis, 1904. Ed- 
ited by Howard J. Rogers, A.M., 
LL.D., Director of Congresses. Vol. 
I. History of the Congress by the 
Editor. Scientific Plan of the Con- 
gress by Prof. Hugo Muensterberg. 
Boston and New York: Houghton 
Mifflin Company, 1905. 8vo.; cloth; 
pp. 626. Price, $2.50. 

To the readers of the technical press, the 


| papers which constitute this first volume of the 
| Proceedings of the Congress of Arts and 
| Science, which met at the Universal Exposition 


of St. Louis, 1904, are more or less familiar. 
Their collection and publication in book form 


fassuredly gives them the permanence which 
| they deserve. Among the more important pap- 


ers which were contributed may be mentioned 


| Prof. Simon Newcomb’s “Evolution of the 
| Scientific Investigator’; Prof. Ladd's ““Develop- 
| ment of Philosophy in the Nineteenth Cen- 
| tury”; Prof. Ostwald’s “Theory of Science” ; 


and Prof. Poincare’s “Principles of Mathematt- 


| cal Physics.” 


WELTAUSSTELLUNG Sr. Louis, 1904. Dig 
CHEMISCHE INpUSTRIE (Unter Riick- 
sichtnahme auf das Unterrichtswe- 
sen). By Dr. Paul Cohn, Alfred H@él- 
der, K. U. K. Hof- und Universitats- 
Buchhandler. Vienna: 1905. 4to.; 
pp. 112. 

In this monograph Dr. Cohn has presented 
a very comprehensive view of the chemical ex- 
hibits of the St. Louis Exposition of 1904, 
After a general introduction in which the gen- 


| eral scope of the chemical industry is set forth, 


and its relation to expositions explained, he 
passes to a discussion of metallurgy and an- 
erganic industrial chemistry. The progress of 


| the industry in each country is discussed in 
| detail. The second divisiow is devoted to fuels 

and organic technical industries and discusses 
| 


at some length dye-making In various coun- 


| tries. The third division is devoted to phar- 
| maceutical operations, essential oils and per- 
| fumes. In the fourth: division, fats, soaps, 


candles, glycerine, and explosives are treated. 
The fifth division is a special treatise on edu- 
cational work and scientific instruction. A 


|} summary closes the monograph. 


THE PENNSYLVANIA RAILROAD SySTEM AT 
THE LOUISIANA PURCHASE EXPOSITION, 
Locomotive Tests AND EXHIBITS. 
Philadelphia: The Pennsylvania Rail- 
road Company, 1905. 8vo.; pp. 734; 
800 illustrations Price, $5. 

This valuable work is a compendium of the 
elaborate series of tests carried out by the 
Pennsylvania Railroad Compe ty in connection 
with their exhibits at the Louisiana Purchase 
Exposition at St. Louis. This plant was the 
most complete locomotive testing plant ever 
erected and the tests of the eight locomotives 
that were submitted were made with every re- 
finement known in the art of carrying out me- 
chanical tests of this character. In planning 
the plant, it was laid out with sufficient ca- 
pacity to accommodate locomotives of widely 
varying types and dimensions. It was intended 
originally to present the plant merely as an 
exhibit, and at the close of the exposition to 
remove it to the Pennsylvania Railroad's prop- 
erty; but it was ultimately determined to carry 


scribe an are with a diminishing radius be-| changes to be noted. in the volume before us({on at St. Louts a series of tests and enlist 
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the interest of the engineering profession and 
railroad company in making them as compre- 
hensive »s possible, In all, eight locomotives, 
of widely varying character and design, were 
tested, and the results are embodied in the 
present volume After a description of the 
general exhibit of the company, the testing 
plant is described and illustrated in great de- 
tail, working drawings being given of all the 
parts. ‘Then follow chapters on the formation 


of the advisory committee, and on the plan, 
scope, and method of recording the tests. Each 
of the eight locomotives is taken up in its turn, 
detailed working drawings being given of each 
mass of tables and diagrams which, 
the high professional skill with 
which the data have been gathered, are unique 
in the history of the locomotive. This work 
will prove invaluable to everyone who has to 
do with the design and operation of the steam 
locomotive, 


one, and a 
considering 


ALTERNATING CURRENTS: THEIR THEORY, 
GENERATION, AND TRANSFORMATION. By 
Alfred Day, D.Se., M.1LE.E. New 
York: The D. Van Nostrand Com- 
pany, 1906. S8vo.; pp. 291. Price, 
$2.50. 

In the present volume Mr. Day has at- 
tempted to gave a general account of the prin- 
ciples, construction, and use of alternating cur- 
rent measuring instruments, generators, motors, 
and transforming machinery. A great deal of 
attention has been given to methods of test- 
ing. The book is clearly and concisely written 
and many matters which are not generally un- 
derstood, or which are of too recent origin to 
have found their way into text books, are 
thoroughly gone into. The book is very prac- 
tical in character. It is illustrated by no less 
than 178 diagrams. All types of alternating 
current motors and dynamos, as well as the 
latest form of motor operating upon either 
direct or alternating current, are described 
with the aid of the diagrams. The book goes 
into the theory and practice of alternating cur- 
rent machinery in a most thorough manner. 


THE Most PopuLaR Home Sones. New 
York: Hinds, Noble & Eldredge, 1906. 
Price, 50 cents. 

This is a very complete collection of secular 
and religious songs which have been popular 
in this country at all periods of its history. 
Besides well-known English and American 
songs, some of those of other nations are in- 
cluded. 


THE PENNSYLVANIA SOCIE- 
Edited by Barr Ferree, sec- 
New York: The Pennsyl- 
vania Society, 1905. 8vo.; pp. 208. 

The Pennsylvania Society was organized 
seven years ago with the purpose of collecting 
historical material relating to the State of 
Pennsylvania and keeping its memory alive. 
The present volume is the fifth year book is- 
sued by the society. It contains much “his- 
torical matter of interest chiefly to Pennsyl- 
vanians and js illustrated with half-tone plates 
of old houses, historical events, etc. A full re- 
port of the sixth annual dinner of the society, 
which commemorated the 117th anniversary of 
the ratification of the Constitution of the 
United States by the Pennsylvania Convention, 


Year Book or 
Ty, 1905. 
retary. 


and which was given in honor of Senator 
Philander C. Knox, is fully reported in this 
volume. 


Fautty DictTion, on Errors IN THE USE 
OF THE ENGLISH LANGUAGE AND How 

To Correct THemM. By Thomas H. 
Russell, LL.D., editor-in-chief of Web- 
ster’s Imperial Dictionary. Chicago: 
George W. Ogilvie & Co., 1905. Pp. 
150; bound in leather. Price, 50 cents. 
This smal! vest-pocket ald to the use of cor- 
fect English will be found beth interesting 
and useful to all those who desire to speak 
correctly. The words are arranged in alpha- 
hetical order. The errors which are discussed 
are those of grammar, construction, or faulty 
thetoric. and unauthorized words. The cor- 
rect pronunciation of words which are some- 
times mispronounced is also given in many in- 


VIOLINS AND OTHER STRING INSTRUMENTS, 
AND How To MAKE THEM. Edited by 
Paul N. Hasluck. Philadelphia: David 
McKay, 1906. 16mo.; pp. 160. Price, 
50 cents. 

This book is compiled by the editor from 
the columns of Work. It contains explicit di- 
fections for the making of violins, violoncellos, 
Mandolins, guitars, banjos, zithers, and dulcim- 
ers, The introductory chapter treats of the 
Materials and tools required in making these 
fastruments, while other’ chapters are devoted 
to the making of violin molds, the varnishing 
4nd finishing of violins, Japanese one-string 
Violins, and a double-bass violin, The book 
contains much valuable information condensed 
in a@ small space. 


HaNppoox on ReNrorcep ConcreTe. By 
F. D. Warren. New York: D. Van 
Nostrand Company, 1906. 12mo.; pp. 
271. Price, $2.50. 

This handy little volume is intended as a 
book for architects, engineers and 

PMitractors who have to do with the designing 

SOMerete <iructures. The work treats of a 

form of design rather than any one 

system, The treatment of the many 
entering the design has been carried out 





formule based upon experiments wholly, Sut- 
ficient tests were made, however, to determine 
the co-efficients and constants needed. The 
book is in four parts, the first of which gives 
a concise résumé of the subject from a prac- 
tical standpoint and tells of the difficulties 
met with in practice and the remedies for the 
same. The second part contains a series of 
tests which justify the use of constants and 
co-efficients employed in preparing the tables 
in Part 111. These tables should give the de- 
signer all the necessary information for ordi- 
nary use. It does not cover the more intricate 
designs, however. Part 1V treats of the de- 
sign of trues roofs from a practical stand- 
point, 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


March 13, 1906. 
AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents.) 





Acid a. alr, making nitric, A. 


agueting device, WwW. B. 
Air brake appliance, H, C. 
Air compressors, means for operating the 
electric unloaders of, Vv. Lopgacre. 
Air cushion, H. A. Carl 
Alcohols, production of ne C. Mettler. 
Alkaline process, mercurial, EB, rmon. 
Alky l-oxyacetyl-cyanamid Wy making pre 
Heitmann & Cle "oo 
Amalgamating, H. Thomas .......++ one 8 
Amusement vehicle, Sontton & Duen a coee 8 
Amusement vehicle, spherical, H. H. Pattee 








Apple box press, Goyett....... 814,954 
Atomizer, . H, Wood ....... boty 
Automobile, C. Schmidt ....... 815,045 
Automobile engine suspension, A. C, Stewart 814,901 
Awning, curtain, and the like fixture, A. 
Camedans 2 .vcccicvececevedsscevspeces 814,770 
Bag — and packing apparatus, Jones & 
jevcnsnantatibbtasbesseeh ss eevee 815,001 
Rag oF Dacksge, W. G. Bell .....-s00- eoee SL 
Bake the, Bh. Le. BameO ccccccsesccsccose ees 815,116 
Baler, hay, F. Hiniker .................. 814,607 
Baling vines, hay, and the like in eylindri- 
cal form, machine for, J. T. Scot 814,736 


th. sass 
machine for making metal, ©. T. 
Schnitzer 









Bandage, elastic, H. Myer . 814,795 
Bat, base ball, F. Maechlin - 814,857 
Batter mixing machine, A. Bis - 814,96 
Bearing, crank arm sieeve, Wale + 814,751 
Bed, folding, A, A. Paes eeseccecen oeee 814,081 
Bedstead, J, | a em 815, 
Bedstead footboard, iron, L. O. Brekke 81 
Belt, conveyer, M. BH. Cook............eee« 814,943 
Belt holder, Shaw & Long. ........++++ oseee 815,125 
Block. See Building block. 

Boat, submarine, . J. Oo Sete eeccece o+ee 814,869 
Boiler flue cleaner, ° ean +. 815,043 


Boiler farnace, EB. Edga 
Book, memorandum, *. J, Tcer.. 
Book, shipping, Place & Conter 
Boring bit or auger, N. Za ~ 4 
Bottle, dispensing, K, A. Fi 
Bottle making device, A. Phili ata 8 
Bottle, non-refillable, O'Dell & ~~ edad eeee 
Bottle, non-refillable, A. J. Ashford 
Bottle stopper, EK. N. — 
Bottle stopper, 8S. Evans.........- 
Bottle yo > r, J. 8. "floffman 
Bowling a pin spotter ro ante, 4, c 
MOGKMS (oie cccccccccccccsecscotessecote 







Box top + Maller “device, “A. Beaudry: vawaa 
Boxes, machine for securing flies to, 





WR a oiicgss 23 iaeseaneagecseusten 
Braiding machine, H. W. Larson. 
Brake beam fulcrum, J. W. MeGee. : 
Brake beam hanger, M. Lint 
Brake lever fulerum, 0. 
Brake system, automatic, 
Bran distributer, N. 8. 
Brick drying rack, 

he 


sen 
Brick kiln, 
















Bric tiayer's tool, E. Weiss 
Broom corn cutting machine, 
DOPEF ccccccpoccscccessssococeceesececs 


Building, monolithic: W. D. Butterdeld..., 
Button fastener, ‘J. 


Button, 

Cabinet, raey - 8 
Cable reel winder and brake, G. W. Brown. 815,261 
Capacity, R. A. Fessenden............. 814,961 


Car and the like, 
BDERDO os oie caccstcenedesens tecuns 

Car brake, automatic, Cc. L. Schuits.. 

Car brake mechanism, railway, B. Mele 

Car, cinder, J. M. Hartman 

Car coupling, Cc. 

Car coupling, C. EL 








Car coupling, C. 

Car, —_ 5. Otis oe 

Car dumping apparatus, G. H. Hulett...... 814,704 
Car fender tripping member, B. Lev...... 5,106 
Car floor and rame, M.'F. A 249 
Car heating system, electric, 

Car life Bg f Lev 

Car, railway, R. G 

Car, tailway tank, 


Car roof const 
Car underframing, 





King, 12,463 


reissue. . 
double bogie for 


aAg 






Cars and other 

railway, H. Sehuler ......++.seesee - 814,922 
Card, ame. ©. Warne piel ree as he Sah sod 814,996 
Carpenter's lement or tool, Camp- 

, yee “¢ Coed ecegodresdovee sassssove + 815,004 
Conese, cutting machine, R. EB. & W. A. 

coewcusdect sas Koes tees past «eee 814,047 

carriage. spring ‘antivibration 

Man 815,188 
Carrier. ” ice Cash carrier. 
Cash carrier, 
Costing machine, continuous steel 

Potter 

inane mechanism, W. T. Krause .. 
Cat gua F. H. Palmer............ 
Catalogue, card, H, F. Momes.............- 
Cattle guard, Myers & Simensen .......... 
Cement and aor therefor, manufacture 

of hydraul En sboeweseeses 635,080 
Cement bleck ma 815,098 
Chalk holder, Primus & Eg. $14,872 
Churn, H. Garbut 14,685 
Chate, _ararity. 815,285 
Cigar box, J. RB. $14,754 


Cigar cutter and 
Cigar tip cutter, 
Cigarette making 
for, 


+. 814,937 


ummel 814,908 


Cigarette Giben, 1 machine ‘for making pe “paper 


mouthpteces applying the to, 


Circuit breaking apparatus, F. P. De Wilde 


Clamp, Sone guccenees: 


985|RUBBER STAMP MAKING. — THIS 


2 | Saeed eevee 


:_ SRE 





ee — 


695 Water Street, 
Seneca Palis, N.Y., U.S. A. 


e and Foot Lathes 








WORKMANSHIP, CATALOGUE FREE 
SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati. 0. 


foot ond Loner Sirwraen tees 








Clip, 




















B. Nickerson 
BR. 










128 
253 
friction, & Denser........ 336,108 
ele expansion ea bat for, W. H. Clark- - 
¢ i ining ending abe: 
‘Oa 
ratua, W. T. Krauech > 814,710 
MM, 
: Siao00 
. 814,821 


sisecbacsoce O14,719 


’ w. Long . 
Conguntes of matter, lL s. Van West- 


» 814,730 
815,157 


Osnennte and the like, ‘tension bar 
in, J. F, Golding ...... 


Feet ee eee wees 
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MUNN & CO.., 361 Broadway, N. ¥. 
HF Basxca Orvis: 025 ¥ 8t.,Washington, 3 
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Cotton ¢ . a. BR. MeKee...... 
Cotton or iasics material for textile 


Corn holder, A. N. ARtermaD ....00. 05 ia. 
Corn husker, R geevoscees oeosee 


coseesset EES 
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, ered & blace "Keaclla, Rubber Bands, 
“Wipes Wis Peek ee reese 
se go Feat tase Par fa ¥ 
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RELIABLE MARINE ENGINES 


Reliability under a/! condi. 
tious is the characteristic of 





WORK SHOPS 


of Weed ane Manel W 
out steam » equi; 


BARNES’ FOOT POWER 
MACHINERY... 


w.Fa fond, Sanne co. 
1908 Rueyv Sr. Se me 


ROTARY PUMPS AND ENGINES. 


Brame bar ian Neca 
coggruction of 








at FORMING WIRE 


cee 


P.O. Box 1054, 


Mustard & Company 


GENERAL IMPORTERS AND 
COMMISSION AGENTS 


Catalogue. 
BLAKE & JOHNSON, 
WATERBURY, CONN. 











Plambing Supplics, Safes and Scales. The largest Hardware 
Machinery and Tool House in China 


| American 
Homes and Gardens 








BOUND—VOLUME ONE 








Well known formulm based upon ihe 
7 of elasticity, and not upon empirical 


M. . 
On a ten Oven ere seeeceses 315,238 


Teeth eee ener sees 
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1 na Jeg eas 30 
Gin somes aude, 5. ¥. 


Game apparatas, T, A. Watts occeresesoss 
Game apparatos, W. C. ieee 815,204 
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Draft 
Draw: rigging, frictio device, B. D. Mackin- 
oe Seteosis +e re ase spans concess 

Loc Sen eereeehene 
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, th a pabe st FB: 
preseure | rnace, . . — 


tus, ¥. M + 
romagnetie brake, gE, oo pero 
a. Meaker.. 
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matrices for, 
Elevator 
ay: 
Elevators, a 
tuated, T. W. Pepemane bedrapeor ates) 815,015 
etrong & Dresser .......+-.scsssceesees OM, 





seeeeees BI 

t ere sisi 

. 84,00 
S14, 
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Lind- 





Pax eres 896,915 
rs, ings, ete., surface finishing for, 
ST. FT. TMOG MAG osc s cen evcescnsres ovat 


auane, artificial, B. om 








stop, M. B, 
» EB. She 
Force fond, leheseneee, co. W Mena 1 
g dev 
Fruit clipper, H. HB. 790 
Fruit jar water ei me 171 
“1. te... mF pa Kives, nate 


Faréiture, kitchen, P A a. Kanckstedt. eee 
smoother and Balti,” sin.oss 


odeeeeeesses 814,800 
5,083 


tuawe 


. 85,281 
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Don’t Take The Dust 


Don’t be “the man behind.” If there must be 
dust, be the raiser of it, not the consumer. 
do this, mde a 


Merkel Motor Cycle 


You will always be in the lead. 1 
beok on motoring and motor cycles; also 
catalog and literature invaluable to the 
cycle. 











coave"* Bicycle "f° Motorc cycle 


at rate cost b 
e otf arting ERI 
ar oe —. 








Ah ae 
ri WeLe Equipa NT to. Wammondsport. N.Y. 
RO MOTOR, SIMPLE, HOW TO 
make,--By G. M. Description of a small elec- 
motor with a view Co aarist- 
amateurs io make 








a motor which might be driven 
by a current derived from a battery, and 
which ve sufficient power So operate a foot 


t or achive airing not over One man pow- 

or. With Th Byures "Contained in BClENTIPIC AMER- 

1TOAN 8U ENT, No. “4; Price 1 cents. To be 
from newsdealers. 


had at this office and 





Nriiding “automobile 

gey part of every 

—" STRONG ‘ot RABLE tee 
with all parts slscluisly INTERCHANGEABL | 
1-2 HL. P., only $75.00 complete ready to install tn any 


eee US PRee Rav eaten’ UE, Bi daveteged of ny 6 


ee ‘wae ter our new catalogue—MAILED FREE. ht ex 
queens ines wore thor pagel y than any other and tells 
we gas make & gow! eng n> ot eral pe 
CLAUDE SINTZ, Manefecturer 
Froet Street GRAND RAPIDS, MICH 








Cute barbed fence wire a easily a an ordi 
book t of great vale as 8 packing book xround enc The ote 
are needed Simaet every day, and lo Hokering arou: 
will bo amy taveluable pockss AGENTs WANTED 





Remi $1.85 for sample to-day. Your money back If not 

This Katfe for an laventor or in a Mode! Shop ts a Genuine Luxury 
DEVINE SFPRUIALTY 00, 

Dept. 11 88 Baldwin Buliding, Indianapolis, Ind. 

Rersaance: Columbia National Hank. 








ELECTRIO L LAUNCH 3H MOTOR, — THE 


motor of unusual simplici 
ae can eaally be bailt by an omenout 


ja 





at ts intended LA) Cf uM 
over 6 inches 
io capable propelling s such craft at sp speed of Tmaes 
wit sos. fe eo ucrunti rie 
- y SUPP RMENT. 0. a Amn Ly cents by 
wall from th is office and from wewodeal 





THE IDEAL 
LAWN MOWER GRINDER 


‘ i grind « le 
oe ==: Ay in "5 minutes, 
is deatined to revo- 
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‘acturers. < 
THE BOOT SROS. CO... Plymouth. Obie 





To Book Buyers 


We have just issued a new 
48-page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of Screnripic AMERICAN 


361 Broadway, New. York 

















Governor, engine, R. H. - 815,114 
Grab hook, BK. Fiyon 

ain drill tube, A. C. Ham 
ain separator, G. B. 
Grain separator, W. W. 
Grain, eonening. EK. F. miler, Sr 
Grate, G. E. ravig ..... 

Grate, O. EB. Haiderman 
Grate, L. Geebwind .. éves 
Grindstone turnin apparatus, D. Perde 













Gun, automatic, Trabue.... 814,749 
Gun barrel band protectors, retaining de- 

vice for, Bassell & Blenkner........ . 814,664 
Gon firing mechaniam, H. Lebmann 814,854 
Gun sight, W. V. Hukill ...... ° 815,000 


Hair waver, H. P. Fiske...... ted 815,278 
Halter, W. EB. Hayner . 





Hame fastener, Nelson . 815,205 
Hammer, pneumatic, BR. A. Norling 814,983 
Harness checking system, J. Curtain 814,835 
Harrow disk connection, J. M. Stewart -.» 814,744 
Harvester and husker, corn, J. A. Stone... 814,812 
Harvester, beet, T. J, Sallivan .. . 814,747 
Hat blocking and shaping machine, C. Eicke- 
Coeesceseseoc . 815,149 
Hat fastener, H. I. Clark . 815,265 
Hat frame making machine, W. Stoll 814,992 
Hat pin, &. 8. Condra . dae $14,833 
Hay press, W. EB. Fisher .... .+- 815,083 
Heat applying device, W. J. O'Donnell.... 815,208 
Heating furnace, C. N, Brett .. : . 815,140 
Heating furnace, continuous, W R. Miller. $15,198 
Higge, foor, 8. Hanson ... 816,011 
Hoisting and conveying apparatus, "Miller 
EES sa a. va dodeds 06004sbeeense 814,717 


Holsting 
1. Pickavance . . 
pe onpects, Barnes & Cronin . 
Hook » Kampfe .. 
Hoppe ts, automatic clean. sweep waste for 
outside, Weitzel & Pruitt............ 814,755 
Florn, amplifying, BK. R. Johnson 
Horse overshoe, J. McElhenny. an 
Horseshoe, G. Hauf .. .. 814,782 
Horseshoe heel and toe ‘calk “splitting ma- 


apparatus safety mechaniam, J. 





chine, J. G. Rieff . 815,311 
Hose supporter, H. B. "Weed .. . 814,997 
Hot air register, H. Symonds . 814,888 
Hydrocarbon burnera, draft mainte for, 

PET ree 815,316 
i ing at abi Se Rag Saren eben 815,226 
ma of objects, apparatus for producing, 

Te r wv ceecceesce AERP: 815,170 
Impact feel Ga. lL. Badger acedéctcovesneey 814,661 
Index, card, G. A. Wheeler cosccccscccs GREE 
Indicator reducing wheel, J, L. Robertson, 

Be sacdeccevcves idavavekhboassad 15,088 
Insulator attachment, H. Swanson ........ 814,887 


Insulators or other glass articles while 


peti. device for supporting glace, 

r. H. Sehorin éepune Ge 
Jacquard machine, Decris & Perraud ..... 815,085 
Jar or bottle closure, cream and milk, W. 

H. Bennett ... se suv Lckseeoke 815,062 
Journal bearing, 8. C. Anker Holth...... 814,822 
Journal box cover, T. H. Symington...... $15,230 
Kettle attachment, J. B. Longhenry........ 814,714 
Kiln. See Brick kiln, 

Kinematograph, W. H. Baker .........+. 814,662 
Knitting machine, J. B. Hipweil aeetebs 815,167 


Ladder and ironing board, combined step, 


Bis GME bnbcesipvesccscenvoqrcnesccece ,8TT 
Lamp extingoisher, J. B. Richardson eeecee 815,215 
Lamp, oll, H, Boges sadeakseesbevedesevnn y 
Lamp shade holder, inc andescent “electri, 

fi. A. Wright ..... A . 815,245 
Lamp socket lock, J. C. Kire her eocece 815,006 
Lamp, vapor electric, P. C. Hewitt ... . 814, 
Lamps, producing vacuum, D. M. Moore. 814,704 
Land roller, furrow opener, and marker, 

combin A. Macdonell ........... -» $14,716 
Lantern, tubular, B. C. Everett...... 815,276 


Lap board or sewing table, K. M. Moore. . 815, 


Latch, double automatic, F. C. Anderson.. 815,136 
Latch, gate, B. O. Baylor........ eeeeses 814,60 
Lath supporting means, metallic, M. Heg- 

WU Se emidderccctecoccscciedecccvveses 815, 
sauaie register, G. R. James .....+-s0++ 815,174 
Leaf turner, F. G. Lavin ......s0seeeee - $15,183 
Ledger, Winfeld & Barker ..........-s+0+ 814,894 
Ledger system, extertied, F. W. Briggs.. 815,250 
Level, spirit, J. Martin .. conensaane 815,191 
Lifting hook, L. L. Davis .........++ 815,148 
Light, producing, -. ©. Hewitt ....sseee0- 814,606 
Linehol Oe, TH. B. Bette ocrrcovescvccacce +e 814,808 
Loom, ewivel, J. H. Farrar .......+.++«: . 815,152 
Lowering device, safety, V. BR. & E. 

PE - cweve cake cpocspbccyeccene «+.» 814,828 
Labricating , a a G. A. Bronder........ 815,260 
Labricator, L. Gleason .......5.-eesseees 815,088 
Mall box, D. T. Buckwalter ..........-+++ 815,263 
Malt stirring a ar ge” J. F. Dornfeld.... 815,275 
Mantle suapenslon, Lungren ....... 814,012 
Mask, face, BR benthoantl eecesetece 814,741 
Match box, E.R. R. L. Storm ......00- 814,745 
Matrices, making, EB. Albert -seee» 815,001 
Measurer and recorder, liquid ‘flow, ‘yl. B 

ere nb sod vescoeers 815,102 
Meat roaster, D. G. Walker .............- 814,752 
Mechanical movement, 8. H. Goes ceccese 4, 
Mechanical movement, A. Plagman ....... 815,300 
Metal bending and straightening “machine, 

Rar eae 5,282 
Metal open work fabric, J. F. Golding.. 814,689 
Metals, apparatus for extruding, N. A. 

Robertson $14,731, ry = 
Metallurgical process, F T Snyder eeevece 
Milking machine, M. Carmickle .........- S18,146 
Min, Cihalewakt .. 0... c cece wen ecnnes 814,672 
Mining drill, F. Lomeki .........-..ee-cees 814,256 
Mixing plant, C. B. Binninge ...........- 814,667 
Mold pallet, O. M. Morse ........ceeeeeeee 815,100 
Moldings, box for electric, J. L. Gleason. 814,906 


Motor control system, electric, C. A. Mudg e. 815,304 
Motor controlling device, C. <A. Beessere 814,946 


Motor cutter, F. P. Jordan .........+-+5+ 814,064 
Motor safety starting mec hanism, A. H. 
echer ...... : eccceebectoese ar x 137 
Mower, lawn, H. P “Terr es 5,132 
Mowers, = collector ite lawn, lL, Wil- 
dermuth ........ sooeees 815,242 


Music heat eee c. zB. ‘Shu aler cdossos . 815,047 
Musical instrument, electric, Bevery & Sin- 
pd eOhbeb000 664006066 6eunesesennss 814,878 
Muscial instrament player, automatic, F. 
" A. Saeer nbted ote 64 op enin4k xa9es ones 14,725 
usica — ~—h eumatic self-playing, 
TT Sec easteate Ce 
Musica! fnetrament, self-playing, L. B. 
peberbecceecssds cevemessecedes tess 814,678 
Musieat instruments, playing apparatus for, 
met n aPeg naeadsuanes masses ss - 814,676 
us ca instruments, ——— laying ap- 
paratus for, 4 Dom Be eoeceseese 814,677 
Nail making machine, J. K. "Neshaver eecece 815,305 
Net frame, landing, i. B. Cariton......... 
Noodle h cutting apparatus, 8. Mueller 814, "862 
Nozzle, ‘Tend ORD. vo ape cdednce sssedeovas 814.694 
sane UN ee L. K. Seotford ....... 816,124 
Nutritive preparation, ©. Kobler.........- 4, 
Ol flesk, Graham & Lovelace.......... -» 815,158 
Oil generator, crude, Neher.......+ 814, 
OU preas, J. C. Richardson ............- 814,987 
Ore concentrating apparatus, J. F. C. ‘Abel- 
GPUED esc ccccdbbehadensececvsdsgactns “ 814,896 
Ore separator, wet magnetic, Odlin 
ee ERE SS eae ee ean 815,113 
Overails, F. H. Brigham .......... covcces MaMy 
Package tie. J. 8. Wi SNK os 0444 caahe 814,758 
Packages, machine for use In making metal 
bound, J. J. Miller .......ecccneceecces 815,197 
Paper delivery, F. B. Davideon eesoecccees 815, 
Paper tray, H. J. Brown .....s.ceesssceee 815,004 
Paper tray, F. B. Tavianen Jabehancoesene 815,007 || 
Parcel rack, F. L. MeClennman.........+..+- 815,201 
Patterns, applying powder to, F. Demeter, 
pte type errr sa beekeses 5.207 
Pavement, J. I. MeDonald ........ssse0+: : 814,797 
Pawl and ratchet, 8. Fletcher. . ssese» 815,084 
Pedestal mount, Meigs & Jakobsson ....... 814, 
Pen and pencil rack, F, Wenke.........+.. 814,241 
Pen, fountain, BF. De la Rue .....+++++-> aye 


Pen, fountain, J. Sinnott 
Pen, fountain, R. Robinson. 


Penetl holder, BE. J. Brandt .......sesecees : 814,670 
Seetetion ro ~ BE. He i 815,166 
ographic printing cabinet, Cow t 
DS pe nb bun echen tees s6ns Cee aebhain’ 815,267 
Phowmachle sper ng. frame attachment, 
ee, M~ WED. encdescocccces eveseeees 815,206 
Piano eaten. —~_ & ane . 814,972 
Pickle grading aaa 6. "Yeager ; sees 814,782 




















Mullins Pressed Steel Boats Can't Sink 
mag cos eeenaae a 





The W.H. Mullins Co.. 448 Franklin St., Salem, 0. 











A New Household Necessity 


A PORTABLE VIBRATOR 


Here is a little instrument—entire! —. with 










we egh iy ciel segualt ca town, tho taps 
man wage it you at home. 
ertean V' Vibrator =f z e or leas than the 


very latest Gevelopeneet of vibra lation 
Laer as you've niwaye called tte in shape of a 
 anae on-7 Seetregeens weighing ha Lt. 
one || Ibe. You ati nto Pp 
socket and it te suit yourself. 





‘The daily use of the Amertean Vibrater wil! increase ctrea- 
lation —le velop the muacles—remove wrinkles and facial biemishes, and 
permanently beautify and preserve the complexion. 

Guaranteed by a National Bank 

We will one ae the Amertean Vibrater, by express prepaid, and 
low you to ose ft 30 days to prove its value. All we ask you to do is 
deponit the price of the et gee in the Washington Fiateaal Bank 
St. Louis, during trial period, fo noms to your order. If the 
ien't oll it is represented to be and aes - 74 aoe sntioted just no- 
be bank and your deposit will 
rite to-day for free booklet No. rae 


fe 





American Vibrator Co., ‘Sr-souis™ic® 
ELECTRICAL APPARATUS REPRE- 
sented by Conventional Diagrams in Drawtngs.—Fifty 
porn gee hy Grawings.. A ds Ms gr yo 
Contained ip SUEPLEY ENT 11 Price 10 cents 





IVE WD pr." 
WEED’S TiRE BRIPS. 


Positively Steps Slipping er Skidding 
They Make Bad Reads Geod 
Send for Booklet “ 8” 
WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 


A MONEY MAKER | 
otiow, Conese, Bytision Blocks 


ine. ly guaranteed. 
THE PETTYJOHN CO, 
615 N. 6th Street, Terre Haute, I 









tT, $i: 10; _— ss 
LIGHT. 60c. Scat Combeomn. 
ELECTHO IMPORTING ©O,, 87 Warren St., New York 


THE PRICE PYROMETER 











ever invented e . 
in perqase, 

j em, igb 
as Attractive, 


> ont highly —- 
urers 


\ Wee it in order for a e., 

@ for particulars and prices. 

' BLEcTRIC oe, SPECIALTY CO, 
2241 Euclid A 0. 





THE EUREKA CLIP 
useful article in 


The m l] ever invented 
for the purpose. Indispensable to Law- 
yers, tors, ts, Backers, 

Compost and business men gen- 
erally. and paper clip. 


TON Ong 


and nou wpe ye on receipt 
eed paca ined taco 
Pin Ce., Box E2"Blooms 


ELECTRIC Ewing MACHINE MO- 
tor.—The instru and numerous tilustrations of de- 

tails contained | in a thts article will enable any 
ot average ability So Gane a9 








—{ cient motor that that ;~ 
machine shoul: nat enoeea & eegeces, 
TIFIO AMEMIOAN faye ay aly Y No. } me, 
cents by mail, trom this 
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HANG IT 


you won't spill 
o ee ator het “GREC KE" Dry 


“0a. ne 


A ¥.., follow! 
rks Berka aebenctiie, York yo 3 


mobile 
Ms 1 An idei Ay = for all kinds of 
_ tr work, Toeadencent | ph yn 


a oak ce 
wr "08 Catalog nat trane rh 


Royal Battery Co., 143 Chambers St., N. ¥, 








Un acvoant of your batteries 


Apple Au Automatic ‘ic Batlery Cha 


Did You Ever Walk Home 





ving oufunea~- 


itteries always alive and full of 


~y Ld Ne uncertain: 
bothers from oy 


delays, no - 
rite us 


for 


Mie. Co, Seat. ten Electrteat 











HASBROUCK 


SAFE! 


SIMPLE! 























built. 
= park advan 
tomb. Pp. 


CHAS. J, JAGER CO. 
‘i and e . 
Cor. igh seston. tees. 


JAGER Marine 
4-Cycle Engines 


Ouinitaity designed and well 
nave lever control, com- 
carburettor 


aa 


Deve! 
range > and reiiatal y 
tryi col ons. 
"Tend £0) r catalog. 








Automatic 
Water ‘Supply 


reliable and eff- 


catalogue. 
Niagara Hydraulic Engine Co 
140 Naseau &t., N.Y. 








B. , BARNES ©0. 
Tih. 
European Branch 149 — 


F. BARNES = 
ELEVEN-INCH SCREW 
CUTTING LATHE 


For foot or power as 
wanted. 






Has power 
feed and com- 
und rest. A strictly 





Vitoria S t., London, E. C. 









bet yay Row allding, Now New 


The Wonder Gasoline Motors 
Something New and U p-to-date 
More power for less money than any other 


on the market. No 


valves, gears, etc., to get out of 
order. Jump Spark. Our 1}§ 
H, P. marine outfit is a “ WIN- 
NER.” Solid or reversing pro- 


' will aw 
you. Write Marine or 
fonary outfits to suit ay re- 








Flat at-Opening 
Self-indexing 



































use No. Binnie Stee [Carac.ov Coven] Com 
ov Suurr ‘Twcurns Laavasl 
Vest Pocket] 22 2 «4 so | 9085 
= ale 4 ‘ 96 
Coat Pocket | 612 s ‘ : if Hf 1.90 
* = B32 r) Sia’ 198 1.70 
“ bad 632 6% x 125 1.15 
“ ba T1382 7 hx 4 195 2.16 
Desk... .| 182 n " rif 1% 3.90 
19 other sizes carried in stock ; 
Stock : Quadrille, Unruled Lines, 
oe Double Ex wy Lodger uae and 4-0 crn Pte beok Rotten. 


Sena for samp het and compete catalogue of apt 








Sieber & Trussell Mfg. Co., 4002 Laciede Ave., St. Louts 








SPARK COILS 


Their Construction Simply Explained 


Seientific American Supplement 
describes = making of a iein 


Setentific ‘American Supplement 
w to makea coil for gus- 


coil and 


1514 tells eu bo 


engine ignition 





2533. ex ex’ 


Scientific American Su 


1527 describes 
denser. . 


Scientific America I t 
2402 rae Gate ioe Se ecmellde of coll 


ofa vite length of 


The above-mentioned set of seven papers 
will be supplied for 70 cents. 
Any single copy will be mailed for 10 cts. 
MUNN @ COMPANY, Publis:.ors 


| 561 New York } 


Scientific” American Supplement 
oa fully the construction of a 
coil and condenser for gas-engine 


or ane American Supplement 

184 describes the construction of a 6inch 
“Scientific American Supplement 

sees gives 2 full Lang 8 of the making of 
an alternating current coil 


inch spark 


giving a 5inch 


lement 
and con- 


of coils 













































MarcH 24, 1906. 





HAIR 


Our Guarantee 
Backed by the 
Bank 


We iwill send you by 
prepaid ex press, an 
Evans Vacuum Cap, to 
use sixty days, and if 
, you do not cultivate a 
———! sufficient growth of 
hair r within this time to convince you that this method 
is effective, simply notify the Jefferson Bank of St. 
Louis, and they will return the price of the Cap to you, 

The Cap is used a few minutes each day, and 
even one application produces a pleasant, tingling 
sensation, which denotes the presence of new life in 
the scalp and which cannot be obtained by any other 
means, Where the life principle has not become 
extinct, this method of stimulation will usually de- 
velop a growth of hair about an inch in length, 
within the trial period. 

Aseries of letters from a number of people, giving 
their experience with the Evans Vacuum Cap, ap 
pears in this month’s “ Metropolitan” and “ Every- 
body's " magazine, and we will send copy of these 
letters, together with an illustrated book, to anyone 
interested. 

We have no agents or traveling representatives, 
All orders for our invention come through the Jeffer 
son Bank and each customer is protected by guarantee 
issued by the Bank. For further information address 


EVANS VACUUM CAP CO. 
312 Fullerton Bidg., St. Louis, Mo. 


Freighting Traction Engines 




















Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 


have them. 

Engines 110 Horse-power. Wood, Coal, or Oi) 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent, pacity each car 16 tons, 


THE BEST MFQ@. COPMPANY 
San Leandro, California 


Coble Address, DAN BEST. 
‘odes, Western: Union and McNiel. 


our New 
No. B 


or 


















NEW YORK SCHOOL 
AUTOMOBILE 1 ENGINEERS 


' 147 West Prono Streets New York Clty 
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ry y~o~ = eden A ane 1 forge 
assembling and test shops, and ever type 
also oot eeaes oy any A and special 7 


srecrtt” Oabks 


Under 
PROF. a Has 
shops 
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Don’t plod along in the same 
old rut content to earn the salary 
of a mere clerk, when the de- 
mand for experts in business or- 
ganization is greater than the 
supply. 

Every month we are asked to 
supply men for executive posi- 
tions—men who have reduced 
business to a science; whoknow 
how to systematize a single de- 
partment or an entire business 
establishment. These are the 
men who can always earn the 
salary of an expert. 


Do you want such a 
position P 

Our Course in Systematizing 
is conducted for the purpose of 
preparing you for an executive 
preton We will teach you 

ow to accomplish more—how 
to make your efforts more pro- 
ductive of results--how to rid 
yourself of annoying details— 
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os: a SRD: CAs onic pdncab oes eadhehaun 14,668 
Pier construction, cylinder, W. H. Healy.. 814,950 
SS ee Arr er 8 
Pipe coupling, RP Reet 814,806 
Pipe coupling support, a J. B. Forayth.. 815,280 
Pipe oonoenes train, L. Sartain ........ 14,7383 
Pipe lines, automatic 4 relief for, © 
Pipe thimbie, steam,.G. Mehring 
Pis* rod and cross head connec’ 

justable, ©. G. Sprado .....6..eeecencs 
Plane, C. HB. Mitchell ........,c..ceceeee® 
Plow, A. Morrison ......secssseceesesveves 
Plow, A. G. Perry ...+.sceesseeres 
Plow, B. L. Kearmey ....+.-++-+0+5 
Pocket book lock, A, J. Smith 15,225 
Polishing bi hab 787 
Ang apparatus, water, J. F. Conkling.... 814,674 

| J. Belbold, et al... .s.ccesevess 815,223 
Post le digger, Van eo Walker & Jenney 816,133 
Potato digger, J. Vorbech ......+e.sseseee 815,061 
ee A doubling, 

windin and 5 ag recesses and appa- 

ratus t ferefor, H Sb WE dodesesevnchaots 815,075 
Preserving receptacle, FP H. OC. Fer- 

GONE « ecicccestedicccccherssdocscesess 815,081 
Press box, Haskell & Thompson ......... 815,201 
Pressure exerting machine, G. W. Green- 

WOON: 5 is shbbwd one wan sede ppancercetse 814,955 
Printing and issuing railway tickets, ma- 

chine for, R. T. Piscice On scdteves chin 814,085 
Printing, photomechani H. L. Reckard.. 816,310 
Printing press, W. Holland chnccav egies does 814, 
Printing press attachment, na & Kibben. 815,071 
——. sees feeding sheiebeat, Brown e 
a of vessels, T. Davids .......... $15,270 
Pul stop mechenism, expansible, C. J. em 
Pulp screening machine =, P. R. Thom 814,748 
Pulverizing mill, B. H, Hurry .........- 814,961 
Pump, Neil & Alatad ......scceesceeeeser 814,867 
Pump, Lf T bbe ‘apie, “ion evvcese +: eee 
ump @ prope! a spira trom. 

Pump tes clamp, "eed bnasuewsseas 815,178 
Pum; means a, g.-- 4 centrifugal, 14,008 

wtbensbdsebbessdsdrecigns ¥9'ue x 
Pumpirg engine, steam, F. M. Metcalf .... 814,798 
Pumping liquids, means for, J. B. Starr.... 814,883 
Purse and means for suspending the same, 

J. BOCA io vcccicccccccccsscsessivece 815,277 
Race course machine, 0. Henrichson ...... 5,165 

814,875 


Race track observatory, M. P. Schetze! 
Rail ‘e ~* —_ making same, pon a 





Rail tie and brace, BR. Barnes 
ils of tramways aa the like, apparatus 
for cleaning th 
Ralls, — 5 


Ee ead 
Railway ¢ electric signaling apparatus, B. F. 
nanee = pik eis ees padnded cesee secs 
Sates Sangeaen, cutmatia, 


ee 
DONUT. «occ vce cccevevancscsvcceccsecsee 

Railway signal, 8. Romain 

a al ss apparatus, 





electric, 
BEE. copes cccbehspdescnecevecceee 
Railway switch, P. 
switch, G. M, Thompso 
switch, street, a Brownfield. 
stem, H. C. Ford 
Railway t ee ar 
tle, A. J. McCallu 
tie, metallic, W. 





Railway 
si 4, stxithe to ae oe 
814 






Railway tie, metallic, ©. L. Mueller... 
Railway track gage, Brown & Williams... 814, me 
Railway water tank, W. L. Brown........ 815,142 
Rallways, rotary fender and cleaner for 
surface, W. H. 
Rake, W. W. Irw 
strop, J. Bailey 
Reel, H. Cariton 
Reeling mecnint WwW. W. Lincoln 


P. A. 
WwW. Wya 
4 


Rule” and square, combined, C. V. Green. 
Rule clamp, J, T. Moyer........+0..0+-+0+ 814 
Sad-iron Kellerman 
Sand and slime capenetee, D. os Kelly..... 
Sash holder, Trump & Grim 814 
Saw guide, undercut, B. C. owe, 
ported =~ san and miter, combina 
Saw swaging machine, W. L. Covel........ 
Sawing machine, G. Morris 
Scale, rafter, Dwigens & Adams 
Screw driver, . Schade 
Seaming apparatus, * G. OC, Witt....... 814. 
Seat back, folding, B. Marchessaul 
Seat back, somes, W. LO. Chambers, 
Seed and grain cleaning machine, 
Powers 
Sewing machine, G. = 
Sewing machine pee 
wing machine 
ment, R. 
Sowias machine 





onal <r Siesoheseeeeatenes 

+ et flexible, A. P. & C. H. 

Sh a ng mechanism, rotary, G. 
r. 


seer 


Shelf support, J. Speed... ..cclecsclecces Siacsit 
Ship, swing bed for use on ee. C, Soulas 815,127 
Shocker attachment for binders, T. 

BOOM. © hse cc cadeduvecases cs sstcesessos 


Schaffert 
Show device, C .E. Isa 


Les gy, 


Tee TCE eC eee Pee rere eeery t) 





Sideway, spiral, W. H. Logan 

a Sanne or filtering apparatus, D. 
Smelting iron ore, B. L. @. Heroalt...:... 
oS Hetoult ore, apparatus for, P. L. T. 


Snow plow, G. ©. Moore... ......e.see-s00- 
how O @arn more ti e Soldering, ©. w aoreham ids 58 tik wales on 6 
Mail 1 Me sarah: er | Sd fecetrine and delivering horn, L. L 
, \ errr, TERETE C CET See rere Test 
ail the coupon to-day an ecnnt ane i. IN Se 
earn how we can help you. UE Fe ET ROL Congres 
ing attachment so, C, Chisholm... . 
INTERNATIONAL ACCOUNTANTS’ SOCIETY, Inc. || Spectacle attachment, J. F. Jackson........ S14-2 
324 W. Fort St., Detroit, Mich. Speed indicator, B. J. Loring eth 816,108 
pe would like toknow more about your plan of Spinning and a apparatus, 7 914,906 
BYGON, OE. se rdbeenverceseesee 
Tuction as applied to my position. Setnetae yg ei, Leavitt 811°960 
I. « 0c pec cidwtabesithede SPIEL dink ccunabe Suites Vouteet ren hile ceced once ee sia 
Spraye WORE ci diwe ve sepescberseceecs 
AG@dress............. seeece Oecessisdeneysees sovces Sprinkler Ramen ms electric, J . W. Larish. = 74 
BEER: ....... seeandiavanes ERIS PPT ee Said’ bold bolder, 38, F J. Prcenerniee Siig 
tamp @ 
SUION ....ins cic cchabcaispeabs abimoad: neem Stamp aféxing iE ace MW "Bead . 816,188 
Stamp and device, =. 
Business © ROR oon cde pangs sen ssesseageces cove ; 814,708 
winibs co'oncedebps sas okabiann waded J\ secom aan 3. or ites eae 6! 

















President Hadley 
of Yale University 
Recently Said : 


“If a man’s purposes and 
ideals are such that he is 
seeking to attain them for 
himself at the expense of 
his fellow men, they are 
pagan ideals + « + 





“If his ideals are such that 
each step toward their real- 
ization means the advance- 
ment of those about him, 
his purposes are Christian.” 


Write Now While You Think of it, ‘ 


The Prudential 


INSURANCE COMPANY OF AMERICA. 


incorporated as a Stockh Company by the State of New Jersey. 
JOHN F, DRYDEN, President. Dept, 121 = Home Office: NEWARK, N, J. 








The protection of the home 
is one of the first steps toward 
the realization of an ideal life, 





And Life Insurance provides 
such protection better than any- 
thing that human ability 
and foresight have ever yet 


devised. 


Write your name and address 
on the margin of this advertise- 
ment and send for a plan of 
home protection and saving that 





will interest you. 








are the staadard 


ot 
Send for Pree Cataingue No. 1338, of up-to-date tools 
The L. $. Starrett Co., Athol, Mass., U.S.A 





Will make for you 
$100 A DAY 


Spin sugar into cotton 

candy any color o 

flavor. Agents wanted. 
BARTELL MACHINE CO. 
83 W. Sth St., New York, U.S.A. 
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train de luxe, leaves 
ficago FRIDAY no 


rred_ direct 
the New Paiatial 
Steamship “ Prinee 
Geerge,” arriving Ha. 
vana in time for break 
fast Monday. 














train and the accomoda- 
oun oa the boat are sue the best offered winter 


Chicago & shen & 
Ohio 
ROUTE | obits Mobile & 
we have an 


May my of pride cnet 
the advantages a onperte p this winter | 
Address GEO, §, CHARLTON: 


Gen’! Pass’r Agt., Chicago & Alton Ry. 
Curwaeo, ILL. 





Keep Your Feet Dry 
ieee cere eh eee 


er ha eine 
Sole Shoe 


ve Sic eeael 
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For House Lighting or Auto and Yacht Lamps. 
Look better, last longer, burn brighter, and 
are cheaper than all others. Price $2.10 dox. 
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EAD carefully, every 
= the 
Personal Wants 
By « in the 


Scientific American 


This week it will be found 
on page 257. 

Some week you will be 
likely to find an ingairy 
for something that you 
manufacture or deal in, 
A prompt reply may bring 
an order. 
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A Perfect Ignition Device 
For Gas and Gasoline Engines 


is the Edison Battery and Spark 
Coll. Bosurea constant speed in 
Gas Engines and Motor Boats. The 
Ratteries deliver a high constant 
current to the coll which is spe 
Clally wired to yield a hot spark 
every time. This combination ob- 
viates all ignition troubles. Is 
surer and more economical than 
any Other sparking device. Sold by dealers every- 
where. Send for name of nearest dealer, and Booklet 
Battery Facts, containing valuable ignition information. 


Edison Manufacturing Co. 
25 Lakeside Avenue 
ORANGE, N. J. 


*) Caton Square, New york 
304 Wabash Avenue, Chicago 
% Clerkenweil Road, London, B.C. 











‘Noteworthy Articles) 
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Each number of the Scientific American 
Suppicment costs 10 cents by mail. 





SEWAGE AND ITS DISPOSAL. A 
review of modern methods. By H, LEM- 
MOIN-CANNON SCIENTIFIC AMERICAN 
SurrLemenr 1551, 

euper mc LIGHTING FOR AMA. 
TEVURS. How a small ind simple experi- 
mental installation can be set up at home. 
SCIENTIFIC AMERICAN SUPPLEMENT 1551, 

CHEMICAL AFFINITY. Simply explained 
by SIR OLIVER LODGE. ScignTIFIC AME- 
RICAN SUPrPLementT 1547. 

Cas at fA RDE NING. By DAVID 

SCIENTIFIC AMERICAN SUP- 
Sieaane *is4 7. 

ELECTRIC IGNITION SYSTEMS. A 
comprehensive article by KE. W. |: OBERTS. 
G@cIENTIFIC AMERICAN SUPPLEMENT 1546, 

CON RETE. A general article on tts merits 

defects SCIENTIFIC AMERICAN SUP 
PLaMExT 1545. 

REINFO RCED CONCRETE. Some of 
ts Principles and Applications with practi- 
cal Illustrations, ScignTific AMERICAN 
S7rprcements 1947, 1548, 1551. 

NS D THE ELECTRO. 

HEO are discussed by SIR 
OLIVER LODGF in Scientific AMERICAN 
Surriements 1428, 1429, 1430, 1451, 
1432, 1455, 1454. 

THE PANAMA CANAL is described from 
the engineering standpoint in ScrIeNTIFIC 
AMERICAN SUPPLEMENT 1359. 

wine LESS TE RAPHY, lis Progress 

Present Condition are well discuased in 
Greares3 AMERICAN SUPPLEMENTS 1425, 


tiie a ietehae o 


HO 2 wi ST EFFI. 
i 

Sl? 8 of tFl 
told in SCIENTIFIC AMBRICAN SUPPLEMENT 
1365. 


SVBMARIN VIGATION. An ex- 
haustive re the subject is published 
. ie SCIENTIFIC AMERICAN SUPPLEMENTS 
1414, 1415, 1222, 1225. 

D ITS REMARKABLE 
are fully described in 

SCIENTIFIC AMERICAN SUPPLEMENT 14350. 
aoe = is illustrated by numerous en- 


ENTERS 8. P. AL, ora yy" ane 
ing diecession & the leadin aut ty on 


a subject of value to all 


Acrodyea mi 
rahips. ScienTiIFiC AMERICAN 


interested in a 
SUPPLEMENTS 


RODROM Pully 
ANSE ET Teo a ae ao 


Can SurrPLements 1404. 140 d 1546, 

STEAM TY NES. oom Conlancibion, 
Operation and Commercial Application. 
SCIENTIFIC AMERICAN SUPPLEMENTS 1398: 

° . 1922, 7. 0. 
i. he articles have all been 
prepared by experts in steam engineering. 

PORTLAND CEMENT MAKING is de- 

im excellent articles contained in 
SCrentivic AMERICAN SUPPLEMENTS 1435, 
. 1466, 1510, 1511. 
AERIAL NAVIGATION. Theoretical and 
Jiscussions, Pictures and Descrip- 

tions of s natualy built dirigible balloons po) 
= p be — ae nse 
MERICAN SUPPLEMENTS , 150, 

M51, 1404, . » 1455. 

THE TANTALUM LAMP. A full illus 
trated description of a lamp having a meta! 
Ne filament and berning at once without 
preliminary heating appears in Scientiic 
AMERICAN SUPPLEMENT 152% 

THE pares! OOF ING or FABRICS 
is tho y discussed in Scientiric Ame- 
RICAN SUPPLEMENT 1522 by an expert. 

T K COIL ITS CONSTRVUC. 

D MAINTENA ANCE, is the 
a vainstaking article in Scien. 
TIFiIc AMERICAN SUPPLEMENT 15 
IGNITERS FOR GAS EN. 
are ased in SCIENTIFIC AME- 
RICAN SUPPLEMENT 1514, 
CARVES TERS. a subject of immense im. 
tance to automobilists and the users of 
on engines, is well treated in Screwtiric 
AMERICAN SUPPLEMENT 1508. 

EPICYCLIC TRAINS. which play an im- 
portant gearing, are ably 
desc os B85 AMERICAN SUPPL 
menr § 4. 


Each number of the Scientific American 
Supplement costs 10 cents by mail. 
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Steamboats, ete pulling machine for, 

Hayes & Billings “ . 815,014 
Steering gear, hydraulic and hand, J. G 

CED Macc ccc cedevecssscccss ° 815,266 
Sterilizing apparatus, portable, Ww w. 

Sweeney evcece oe . 815,313 
Stethoscope, 0. Stadtier 814,925 
Still, wood, H. Copilovich ..... 814,90) 
Stopple and non-refillable bottle, aute matic, 

BT GR ectvce § oe .. 815,147 
Storage battery, H. B. ‘Hallock. oveeecess 814,601 
Stove or furnace, H. J. Hough............ 814,703 
Strap, 8. T. Roberts Dees cnenabuea 815,216 
Mtringed instrument key A. A. PFarland.... 814,682 
Suture bridge, J. &. Chambers pes -. 815.264 
Switeh, W. W. McClung - -..+ 815,202 
Switeh rod, adjustable, H., Jr & W. H. 

Elliot .. . ... 815,150 
Table attachment, extension, WU. C. Kriegh- 

baum es4e cocccccscoe GSB, 0D 
Tabulating and other like aystems, appa- 

ratus for use in, H. Hollerith -». 814,700 
Talking machine. E. R. Johnson... +. 814,786 
Tank, J Wallace -- 814,758 
Tap and die holder, C. EF Cole. . 815,146 
Target, self-registering electrically operated 

sectional, G. A. Pete . 815,117 
Teeth, tnetrument for ehopeine, P. F. Rut 

COPEES sec cccsccescocsece .. 815,040, 816,041 
Telegraphic safety device, § rR. Wright. 814,761 
Telephone attachment, B. Ehriich ......... 814,680 
ee, ey? connector switch, automatic, A. 

». Keith et al . -++. 815,176 
Telephone exchange, B. Saizmann . 815,042 
Tele: »yhone selector switch, automatic, A. E. 

ceith et al ase os -. 815,321 
Telephone ayatem, L. W. Carroll «+++» 814,830 
T : toll apparatus, G. A. Long...... 815,107 

»_ DM oy ver 815,322 

wireless, A Collins ... 814,042 

Thermal protector and alarm, F. B. Cook... 815,006 

Thermostatic alarm, Myers & Clemans 815,111 

Thresbers, grain pan for, E. F. Athey 814,931 

Tie plate, W. J. Williams 815,244 
Tile or shingle, artificial stone roofing, F. 

M. Leusch .. -.. 814,970 
Time recorder workman's’, W. A. Wood... 814,700 
Tire, B. C. Beaton : 814,737 
Tire case, H. R. Teel 815,319 
Tire, cushion, R. BE. Rathbun 814,729 
Tire protector, H. P. Palin 814,798 
Tire, vehicle, H. C. Folger 815,279 
Tobacco curing apparatus, ( Hl. Keeney 815,003 
Tools, portable apparatus for transmitting 

motion to, A. Collet ° .. 815,006 
Top, spinning, W. Whitfeld - 814,818 
Torpedo, railway signal, F. Dutcher.. . 815,079 
Toy top, J. A. Irving 814,982 
Train controlling apparatus, block signal, 

G. W. Johnston ‘ 814,068 
Trolley, F. J. Gibbs 815,288 
Truck, D. H. Rowe .. 814,874 
Truck, folding, W. F. Markham. 814,858 
Tub making machine, H. Brammer. . 816,189 
Turbine, H Tullager .. ... 815,154, 815,165 
Turbine blades, making, Rateau & Sautter. 814,804 
Turbine bucket wheel, J. Wilkinson 814,757 
Turbine controller mechanism, J Wilkinson 814,756 
Turbine, steam, H. F. Fullagar .. 815,281 


Typesetting machine, 


Typewriters, 











W. J. Enniason ... 814,681 
interchangeable platen for, C 


J. Mohns . ‘ ° » 814,790 
Typewriting mac hine, Ga. H. Smith 814,739 
Typewriting machine, E. F. Kunath . 815,101 
Umbrella, W. A, Stettner 814,884 
Umbrellas, ete., marking device for, C 

Weaver ......... 815,064 

H. Mason 1as% - 814,791 
stomatic balan F. H. Mason 814,975 
ttomatic reduction and quick-action 

triple, G Spencer 815,227 
Valve for gas barvers, re eulating, L F. 

Knoderer . . 815,179 
Vaive for pipes, relief, F. T rump . 815,286 
Valve or trap, sewer, P. F. Lenhart 814,788 
Vehicie. C. C. Groashauser 814,780 
Vehicle body, H. E. Bradner 814,823, 814.824 
Vehicle body bolster, J. M. Goodwin 815,286 
Vehicle buffer, railway, J. M. Goodwin 815,288 
Vehicle fender or obstruction remover for 

road vehicles, P. Arrieta y Sanz 814,930 
Vehicle frame construction, J. M Goodwin 815,289 
Vehicle gear, L. E. Hickok . 4.845, 814,846 
Vehicle girder and bulkhead, J a ‘Scea 

win . . eres . 815,287 
Vebicle bea "Ww. R Marentette . 814,790 
Vehicle rec ordiog apparatus, motor, D 

Mason eeose ° «+++. 815,303 
Vebiele atep, jointed, FF. M Gault deep 814,687 
Vehicles, horse controlling attachment for, 

A. M. MeGear ++++- 914,915 
Vending machine, Leighton’ & "Holmes. becdes 814.712 
Vending machine, F. A. Huser ........... 815,173 
Ventilator. See Window ventilator. 

Vessel, marine, C. A. Manker.............. 815, 187 
Vibrating screen, N. V. Fitts.......... .. 814,952 
Vine cutter, A. J. MecOready...... 815,208 
Vuleanizer, J, M. Padgett .......... «+++ 815,200 
Wagon, dumpling, C. i essen 814,861 





Waistband, belt, 
Leotard 
Wall decoration, T 


on reach # juster, 
and the like, 


F. 


Abbott....... 815,057 
EB. Abadie- 
covede 815,086 


Odell - $15,307 


ler 
E. J. 


Washbench and step-ladder, combined, ‘C. EB. 





| Ae eee 
Washing machine, J. V. 
Watches, banking ecrew for, 
Water by ew apparatus for purify- 
i 


coseces 814,904 
Da Siiveira....... 814,989 
Cc. E. De Long 815,271 


ing, H. C. Bailey .......... --» 814,764 
Water heating attachment, G. E. Dixon.... $15,274 
Water jacket, C. W. Hawkes ............. 815,013 
Weather strip, ©. Vome ...........+«.. --. 814, 
bd poner, Hardenburg & ‘Sager. esas 815,012 

— ery “ae 815,205 

Whip stock, G. Monetti .........66-6. 815,199 

w fastener, J. Trafford oeam -. 814,995 

Window lock. Honecker & Klipple ......... 814,702 

Window ventilator, U. G. Russell ......... 814,920 
Wires. dies for tying intersecting, O. &. 

TENORS occ ccccccscvccccccsscoecens 14,885 
Wood boring machine, Bible & Robinson. ... 815,256 
Wood filler, B. J. Hubley ...........-06. . 14,847 
Work stand, W. H. Commons.............- > 815,067 

gees for salesmen's slips, ete., J. H. 
WE odanceadpduccsccpagcoes cous eeeees 816,214 
Wrench, W. D. Garrard ........seeseenes - $15,156 
Yoke, neck, C. A. Smith... ........sseeee- - 814, 4 


Zine, battery, 


H. J. Brewer. esece 





DESIGNS. 
Ey Ore 87,887 


Badge button, V. M 





Badge or similar article, J. B ” Goody in. 37. SRS 
Cabinet top, kitehen. W. C. Horner 37, 807 
Dish or similar article, covered, C. J. Abren- 
feldt ...... . 804 
Fabric, printed textile, "B B. Vandergaw. . 37,898 
Lamp housing, arc, A. Hausold ... 37,806 
Plate or dish, A. A. Robineanu. . 87,880 
Plate or similar article, C. J “Abrenfeldt, 
37,890 to 37,893 
Tool handle, G. EB. Wood. o..........-ceeee . 37,806 
TRADE MARKS 
Ale, C. H. Evans ® Sons..... «aes 50,407 
Autographic registers, Carter- c rume Oe.c.5- 50,346 
Radges, solid gold, Irons & Rassell......... 50,328 
Raking powder, Price Baking Powder Co.... 50,42) 
it fasteners, Greene, Tweed & Co........ 60,573 
Bitters, M. L. Eppstein .. -. 50,412 
Root and shee air- cushioning ‘heel pads and 


insoles, Comfort Heel Cushion Co....... ), 347 
Roots and shoes, leather, J. J. Schulten & 
Co once eapaseceessceveegesepeeeoes 50,343 
Roots and shoes, leather, Uphem Bros. Co. 
.355, 60,431 
Boota and shoes of leather and of leather 
and cloth, A. B. Little & Co......-++++. 60,329 
Mpeees, J. Babee .cicccsscecnccecesoresss 60,342 
Butter, nut, C. G. Purdy otcbegdmeaseeone 50,422 
Canned fruits and vegetabies, G. Frank..... 50,369 
Canned meats, Francie H. Leggett & Co.... 5,370 


Canned sardines, William Underwood Co.... 50,406 
Capsules, gelatinous elastic, Hance Bros. & 

ER oh ER oF 414 
Cards, playing. U nited States Playt Card 

iaeéccc+ the: 1 46gnh anne seen to 50,352 
Cement. urtifietal Portland * and hydraulte, 

Round Top Cement Oo. .....ssees. : 387 


Model H, 
30H. P. Touring Car, 
$2500, f. o. b. Detroit. 
(oot incladiag Lamps.) 











Four-Cylinder Perfection 


It is concentration of effort that has made the Cadillac what it is. 
For five years its makers—the master designers and motor builders of 
America—have focused their endeavors upon a single object—to produce 


a faultless motor car. 


A consummation of these efforts is found in 


the magnificent line of 1906 cars, notable among which are the 


four-cylinder types. 


These models embody every point of excellence 


thus far found in any of the high-priced cars, either of American 


or foreign make, 


When you remember the remarkable efficiency of 


the famous Cadillac single-cylinder engine, and consider this 
same principle embodied in Pernt te form, you will 


these powerful Scanian 
models of the 


fect lubrication. 


type with specially cut and hardened gears. 


many improvements 

is an automatic governor which 
limits the speed of the engine when the 

latter is disconnected, eliminating vibration and saving 

much fuel and energy. Another is the mechanically-operated oil 
feed (found on all Cadillac models) which supplies oil to the en- 
gine in accordance with its speed, keeping it always in a state of per- 


Transmission is of the exclusive Cadillac planetary 
The bodies are of unusual 


elegance, and luxuriously appointed. Wheel base of model H (30 h. p.) 


100 inches ; model L, (40 h. p.) 110 inches. 


fortable and easy-riding as a Pullman coach. 


Let us send address of nearest dealer and eo | finely illustrated catalog N, which will 
Cedillacs. Acar to suit any purse, any requirement. 


tell you more about the 1906 
Model K, 10 h. p. Runabout, $750. ey 
Model M, Light Touring Car, 950. ModeiL, 


30h. p. Touring Car 
"40h. p. Tou 


Practically noiseless ; com- 


$2500. 4 
ouring Car, 97750. f.0. b. 


Cadillac Motor Car Co., Detroit, Mich. 


Member Asso. Licensed Auto Mfrs. 





Dr. 


made by any American car. 


mailed for 10 cents in stamps. 
THE LOCOMOBILE COMPANY OF AMERICA 


We have issued a very interesting set of 12 different souvenir postal cards, showing 
H. E. Thomas’s Locomobile in the Vanderbilt Race, making the best showing ever 
A set of cards mailed on receipt of 12 cents in stamps. 
Also a handsome five-color poster of the Locomobile finishing in the Vanderbilt Race 
May be framed with or without printed border as desired, 





- Bridgeport, Conn 
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1450 Niagara Street 

















ELECTRONS AND THE ELE sTRONIC 
Theory are discussed by 
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WASAINGTON, D. C. 





Siar thro 
Engineering Dept. 


Electrical Engineering 
and Experimental Work of Every Description 


We ~ 4 omy facility 
yur factory is 
yughout. 


Cc. F. 


for producing, tae work 
equipped w modern ma- 


SPLITDORF 
11-27 Vandewater St., N. Y. City 








|nstructive 


architect and 


excellent 
pa BR. — 
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Price 10 Gents each by mail 


antes. STONE. By 1. P. Ford. A 


immense practical value to the 





CAN SUPPLEMENT 15 


esentation of modern views; 


consTay eg OF ICAT- 
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ne qe y Eh. 1500. 


DIREGT- VISION SPECTR 


n, instructive and copiously illustrated 
SCIENTIFIC AMERICAN SUPPLE- 
Antunicaw GUPrLRaEers te] and GOO 
MENTS a con- 
tain excellent articles with ih, 


PLATING DYNAMOS. sciestiric Amur- 
RICAN SUPPLEMENTS 720 and 
scribe their construction so clearly that any 
amateur can gr them, 


MOT 
Fully | and illustrated in =: 
Awenican SUPPLEMENTS 844 and 865. 
can be run either as dynamos 
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Servuancanre 759, pot ints bast 


Price 10 Gents eact each, by mail 
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Scientific Papers. 
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By Harold Busbridge. An 
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-TEXTILE WORKERS 


themselves for better paying 


send this advertisement to us t 


otton, Woolen and Worsted Spinning, etc.) and 
y Electrical, Mechan:cal, Steam and 


American School of Correspondence, 








Manufacturers Save Money 


By Locating in East St. Louis 


In natural advantages, in facilities of every 
East St. Louis, I1l., is one «ff 
the finest industria} lecations 


Located on the Llinois bide of the Mississippi River 
(opposite the city of St. Louis, Mo,) and midway bet- 
ween Pittsburgh and Denver, Bast St. Louis is splen- 
didiy situated as a manufacturing and distributing 
The vast Lilinois coal fields right at our doors 
assure cheap fuel for all time; the territory contiguous 
eontributes an abundance of food staffs and raw mater- 
ials of every description. 

East St. Louis’ shipping facilities are better than at 
Besides an outlet over 9,000 miles of 
navigable river, 28 terminal trunk lines extend in every 
direction. Two belt lines encircle the entire city, con- 
necting all railroads and industries. 

Factory sites in East St. Louis are very rcason- 
We have any number on belt lines, with 
suitable acreage, at very low prices. Fuel is cheap 

60 to 90 cents per ton delivered: 
nominal, leaving no scales in pipes or boilers. 


NOW IS THE TIME TO LOCATE 


If you are interested, Mr. Manufacturer. we'll assist 
If you locate now you can get 
absointe exemption from city taxes aud teaming license 
Write for particulars now. 


East St. Louis Real Estate Exchange 
East St. Louis, Hlincis 


BIG ereaneamtses 


in making Bn tg Produc’ 


you in locating here. 


MIRACLE PRESSED 
Minneapolis, Mina. 


DO You 
Want your PATENTS Developed ? 


Medels and fine instrument 
Surveying instrument repairs a specialty. 
Richter & Poncet, 116 Court Street, Hoboken, N. J. 
Two minutes from D. L. W. Depot 


AN pyle | Bast ngy if eo 
sao obtal th 











ieeparetime work. which you can do at ho 
Ruccess Magazine, 724. University Ride. N N.Y. Clty 


Watch Tacoma Grow! 
POPULATION § {B88 32-344- 


Leading manufacturing city of Pacific Northwest Best 
steamship and railway terminals on Pacific Coart. 
additional transcontinental railroads entering Tacoma. 
Send ten cents in postage for illustrated literature to 
c Yr, CHAMBER OF COMMERCE AND 
BOARD OF TRADE, Tacoma, Wash. 


PIPE-THREADING 
ING 


there is no machine on the market that can com- 
pare for ease of operation and excellence of work 


FORBES PATENT DIE STOCK 
Vise is self-centering — are adjust- 











LA 
can be du yom at slight 





CURTIS & CURTIS. co.. 
6 Garden 8t., Bridgeport, Conn. 


° * Economo” Emery Wheel Dresser 


Economo “Combination” Dresser 
tion * 





INTERNATIONAL SPECIALTY CO., 860 Holden Ave., Detroit, Nich. 





Anyone sending a sketch Spt 
quickly ascertain our opinion 
invention is probably 
tions strictly ot cee 
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Cereal paste goods, John B. Canepa Co...... 50,396 
Chocolates, W. L. Gansert ........... «oss 50,418 
Cigare eB and cigarette tobacco, H. P. 

Ee ae SEE See a eee 50,392 
Cigars, aneet Cigar aeapenetering Co..... 50,305 
Cigars, Cuesta, Rey & Co. ..............4-. 50,408 
Clothes pins, J. H. McBride Sabinv te 0 60% -... §O,AIT 
Coffee, cereal, Whitman Grocery Co......... 50,405, 
Compound for — blood and skin ‘dise “ABER, 

i ar te rs ge 50,380 
Corset steels and clasps, Roy al Worcester 
Corset Co, 50,341 


Corsets, Roy ail Worcester Corset Co. 
50,237 to 50,24 


Cotton goods, woven, Stark Mills........... 50,391 
Electric time switches, Crescent Electrical 
and Manufacturing Co. ................ 50,426 
Electricity, devices for use in applying, J. 
eee ee rere 50,326 
Engines and steam pumps, steam pumping, 
fheeler Condenser and Engineering Co, 50,403 
Face Lend skin, preparation for the, C. D. 
Eva ery er iter wesneness .... 50,907 
Fish, ried, smoked, Rees and canned, W. 
BGS os ssises oFebsaeeas 50,390 
Food for horses, cattle, sheev, ar ua “hogs, 
medicated, United States Food Co.... 50,401 
Food substances, prepared fatty, ole agin ous, 
or unctuous, N. K. Fairbanks Co....... 50.420 


Garment supporter clasps, Hirsh Brothers.. 50.327 
Germicidal and antiseptic liquid, F, R. Tyler 50,304 
Glass, sheet and picture, Semon Bache & Co. 50,345 
Gunes, rifles, pistols, revolvers, and parts 
thereof, Webley & Scott Revolyer and 
BID CB. cw cc rc ssescede . & 
Handcuffs and leg irons, Tower ‘& Lyon “Co. ° 






Hat fasteners, J. C. Morrison 0), 332 
Horseshoes and horseshoe calks, Rowe Patent 

Square Shoulder Shoe Calk Co.. -+-» 9,330 
Inhalers and respirators, M. D. Good....... 50,372 
Jewelry, certain named, Parks Bros. & 

PE” ok iccas es opin eataka niall sta asso a a 
Lamp glasses and globes, Macbeth-Evans 

SPUD: AOD, chen cen sgn 0 cdae ies oaxiume 50,330 


L ome. Clarke’s-Pyramid and F airy Light 
es 04 e090 hdd et gs oad y neko cdes .... 50,408 
pe candle, Clarke’s-Py ramid and Fairy 
SAE GE, “eich vipa ch cos peak caves ted -. 50,324 

. 50,3238 





Laryngoscopes, W. Boekel 





Lead, Selby Smelting and Lead (< 50,389 
Leather, imitation, F. W. Whitcher........ 50,357 
Magazine, Municipal Engineering Co. . . 50,383 
Meats, liquid extract of smoke for pre serv- 

E. Krauser & Brother ............ 50,416 


Medicinal preparations for diseases of tbe 
blood, brain, and nerves, H. G. Ballou... 50,359 
Newspaper, Manufacturers’ Record Publish- 


Be. Mas bShd poe wee bbe Owenenies® . 50,331 
Oil in the form of pellets, “castor, I. R. 

IN. ou. 6. 0.65 cs ehts be Cis kg doused iun 50,361 
Oils used in making perfume, Heine & Co.. 50,375 
Paint or coating, wall, Alabastine Co...... 50,358 
Paper fasteners, Goatrat Specialty Co...... 50.225 
Perfumery, Colgate & Co. .... 62. ..eeceeeees 50,364 
Perlodieal, monthly, Family Doctor Publish- -_ 

DG. ct Veevadte be. Pshecnceecge bass -. 503 

a neumatically ‘actuated, Roth & 

SE, or ipee ds odddeencsebstsenedea 50,386, 
Pins, toilet, Diecherhoff Raffloer & Co...... 50,366 
Pipes, fittings, and connections therefor, soil, 

Crown Pipe and Foundry Co....... .. 50,427 
Pottery, earther ware, and china, Doulton & 

Co. tp Sob che ed bh bwecdees senwies 50,410, 50,411 





Powder, face, J. Tetlow 50,393 


Preparation for scalp and hair, ‘Hquid, 
tzel 





> epie 50.404 
Remedies for “certain hamed diseases, 


hama Chemical Co. ............+. 50,429 
Remedies for pulmonary diseases, Fischer 
Chemical Importing Co. 50,568 


Remedy for chills, fever and ague, ‘and 
malarial acenen, Dr. Decker Medicine 

Ce oceeee - bos cedeensbecehesoe 50,365 
Remedy for colle, ‘cholera, diarrhea, and lke 

complaints, Chamberlain Medicine Co... 50,363 
Remedy for the cure of liver complaints. 

constipation, and billousness, J. Jung 

En Wisin a3 ges nd be geinin «a --. DO3T6 
Ribbon, ribbon bows, ‘and galloon bindings, 

BE, Gs OUR a kis nena ccaesaccqeuseeen 0,381 
Reofing, asphalt, Stowell Manufacturing Co. 06,423 
Roofing asphalt, Stowell Manufacturing Co. 50,424 
Roofing, ready ac aneagtin sia Barnett Manufac- 

turing Co. Mibe aheeenhéeeectue 50,360 
easy and relishes, Red Snapper Sauce 





bs eked apeabhhveschavgieepevnveees 50,385 
Shirtings and sheetings, cambrics, and 
cloth, G. Willis & Co.......... 50,432 on 408 
Silk dress material, John Goodwin © 4) 


Soap, borax, Pacifie Coast Borax Co 
Soaps, solid and liquid, E. A. Olds...... 
Specifie put up in tabular form, headache, 
Migranose Importing Od <5 Wadeneh sen pae 
Starch, laundry, New York Glucose Co..... 
maper polishes and varnishes, John M. Wolf 





Stoves, ranges, ‘and furnaces and ‘parts there- 
of, Seranton Stove Works ............. 
eee extract, Stamford Manufacturing 


Tooth’ ‘paste, Johnson & Johnson. FE 
Underwaists, children’s H. W. Co.. 





Washboards, American Washboard Co....... 50,425 
Whisky, Weiss Eichold Liquor Co, ......-+. 50,356 
a "Sarre rr ere .-- +s. 50,368 
Whisky. Freiberg. Meyer & Co, ......... 9.. 50,371 
Whisky, i) Wn Uerl.chada6bqieees oe ..++ 50,874 
Whisky, Pen-Mar Distilling Cc 50,307 
Whisky, Winand Distilling Company ot “Bal 
timore County ..... -- ++ 50,390 
Whisky, Van Vieet- Mansfield Drag ‘Co...... 59,402 
Whisky, Kahn Bros. ........... ... DOA 
Whisky, I. Michelson & BOR. 60s. cectcccess ae 
Whisky, I. Trager & Co. ...... aoe 5's nagn. eee 





Whisky, Wright & Taylor ... 
Wine, Pleasant Valley Wine (Co. grew 
Wine, P. J. Bowlin Liquor Co............ 9 
Yarns, worsted, 8. B. B. W. Fleisher.... 50,388 


LABELS. 


**Heldelberg,"’ for beer, Home Brewing Co.. 12,705 
‘*Hiawatha,”’ for natural lithia spring water, 

L. M. Park ...... vets ae 12,708 
“Jack-Knife Rye,’’ for whisky, L. Dubetz.. 12,706 
“Kola Mint,"’ for kola mint, Liquid Carbonle 





BL nae wee5ases ose 12,704 
“Marigold Breakfast wi datne teh * for ay yrup Car 
gill-Wight Co . 12,707 
““Mitt,” for sw oking “tobacco, "Schroeder, 
Kleine Grocer Co. .......-60.cee: 12,702 
“Our National Friend,"’ for cigars, Koelle- 
Mueller Label Co. ........sss.s00-. . 12,701 


“Sulphosol, A Life Preserver,”’ for soluble 
= Empire Soluble Sulphur Corpora- 


Fes eh enero wes pe celedarereestvansse 12,708 
“The Clincher Curtain Fastener,"’ for cur 
tain fasteners, Grand Rapids Novelty 
Manufacturing Co. ... 2... .6 eee eecnenwes 12,711 
“The Indianapolis Whip.” for whips, M. 
EN. 1 Eph ov9'n's aoe came pens bee 12,710 
“Wilt's Hair Restorer,’ ha hair restorer, 
E. G. Barckhof & ( OE SES y SF Pay 12,709 
PRINTS. 


“August Flower," for medicine, G. G. Green 1,504 
‘Fashions of the Spring Season 1906,"' for 
men's spring apparel, David Adler & 
Sons CE GS wo cecbewteccen Ceseedu > Sone 
**Plick til Antiseptic © atarrh Salve,’’ for a 
se F. L, Fitek ............ --. 1,596 
‘Men's “Apparel.” for men's apparel, wl 
MD eve iewicdnecawade convaceaes ive... 1,888 
“Print for Playing Cards,’ for playing 
cards, Willis W. Russell Card Co....... 1,506 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
civen. Address Monn & Co., 361 Broadway, New 
York. 

Canadian patents may now-be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list. Fer terms and further partieniars 


Manufacturers 


a market not so sharply 
competitive in the Santa Fe 
Southwest. 

If you are desirous of in- 
vestigating this field we will 
be glad to assist you, and 
correspondence is invited. 


ERHAPS your factory 
would find better op- 
erating conditions and 





WESLEY MERRITT 
Industrial Commissioner 
Santa Fe System 
mete: cae Chicago 


ELECTRICAL 2: supplies of aT Motors, Dy- 


mean then t ‘all Bata cries and Toys, 


Wier P oh verervtning | used by professional and ama- 
teur electricians. FREE Book g:ving complete and de- 
tailed Bee genongeratne with tilustrations of ererything elec- 


uest. 
Dewey | niec. Co.. Dept. B, antantanensstsd Wis. 





Signs, Boxes, Souvenirs & Novelties 





0- 
pe metal r 4 boxes, ty J -aB, 
Pg Og a ae aes 











BACHE. AY pif s wok, CON Ate 


for 
esa, ee Rh ENGELMAN MFG. CO. 
4 Hudson 8t. near Penn. Depot, Jersey City 


labor ; good. Vecdivies: ; 





Bre 
(Lop P ERE .coctee.  stnen heran 
FG. CO. 9 Clinton St., Milwaukee, Wis, 





MODELS «*. EXPERIMENTAL WORK. 
ped. Special 5 y: 
BAILLARD. 24 Frankfort Street. New York. 


RUBB ER. "Expert, Manufacturers 
PARKER, STEARNS & CO., 228-2209 South Sireet, New York 


DRYING MACHINES. ea ba 
G. M. Special, Machinery designed and but itt to order. | Dura 





Let us know what you want to buy. 
If youare in the market for any machinery, 
metal working, wood working, electrical 
power equipment or supplies, fill out the 
blank below, or write us stating specific- 


ally what you want and we will publish 
your requirements free of charge in 


Modern Machinery Daily Ucors 


Write at once and remember all that it 
costs you is a postage stamp and the time 
Give sizes, specification and 
full particulars when possible, regarding 








Moveren Macninery DaiLy News 


1 am or we are tn the market for, and would be pleased 
to receive quotations from reliable manufacturers on the 











CUT OUT and mail the above to 
MODERN MACHINERY DAILY 
NEWS WHICH PUBLISHES YOUR 
REQUIREMENTS FREE OF 
CHARGE, Security Bidg.,Chicago, ll. 








Inventions develu 








PREV ACS TT TR TS 


Avenue, CHicaGo. 





Experimental & Model Work 


advice free. Wm. Gardam & Son, 45-61 Ruse 8t,N.¥ 





NOVELTIES & PATENTED ARTICLE: 








(Fag Magical Apparatus. 


%e. Parior Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 495 Sixth Ave., New York. 


Grand Book Catalogue. Over 700 engravings 





MASON'’S NEW PAT. . WHIP HOISTS 


namare expense and 
Manfd. by YOLNEY %: PAPOS, & CO., Inc, 


cipal pe nme Anny in ‘New wo Yorn h Bas Boston 





eae ra all kinds, to order; 
pment: lowest pric. 
FREE 


Dy stitge se gear ere 











address Munn & Co., 361 Broadway, New York. 








earn, but are 1 











FOREIGN PATENTS FOR SALE 
SATE er 


seem etatr Patentee, Corby via far ®t. 2eerph, Me. 











A PAINTING AND WHITEWASHING MACHINE 


Does the Work of 20 Men 


with brushes, and does it better. Send for catalogue No. 10, whicty tw free 
4. A. DEL SOLAR, 108 Fulten St., New York, N. ¥ 











Telegraphy i=" 





LEARN sear 
rig 






4 Ber question ee = mane men ond rae who are yin 








to 
W al portunity toon be to pe the Sina 5 geet living or. 
a pay n oft a 1 
ay bn own ae ee ens ir own ependent. 


$18,000 di , to solve this 
{> all aed nh 


NEW YORK 


pb are ne ace nae Sey 
Plumbing, Bricklaying or Plastering 


THE THREE BEST TRADES IN THE WORLD. 

A course of Practical Instruction at one of our three la 

either ~_ York, ype or St. Louis, or a course of 
your own home will qualify you to acce; tions foams 94 to fio 

.. day or own a paying business of your a. 338 sis “tee 


SPECIAL TUITION RATE S25 
PLUMBERS’ UNION CARD GUARANTEED 
COYNE BROS. CO. TRADE SCHOOLS 
Practical Instruction in PLUMBING, BRICKLAYING, PLASTERING 





0 COYNE BROS., 239-243 Tenth Avenue, New York 


Please send free catalogue and information regarding your 


PLUMBING 


NGM 666s ss 


Address 












t } School Course 


Home Course 


Mark X in square opposite c course you desire. 








264 ni MARCH 24, 1906, 


New York Bellingen! “Bes — os 
Packing (0. D. prae aes we Maxwell’ 


Art Architectural Sheet Metal Work Doctrine stands behind the con- 


struction of every Maxwell car. 
Statuary—Ornamental Sheet Metal. Work—Skylights—Fireproof EXPERIEN CE, not theor 

, ~ Windows—Art Metal Tile Roofing—Steel Ceilings — Finials — We % 2 Ys 
Manufacturers of High Grade Wrought Iron Grilles—Cornices, etc., etc. Estimates, models and is the keynote of the ‘* Doctrine. 


designs submitted for architects, builders and contractors. 


a Our 120-Page Catalogue of stock designs will be sent on request. One of the Latest Proofs. 

1] er ? inl The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. The Maxwell was the only car in its class to male 

a PERFECT SCORE in the Los Angeies-San Diego 

Endurance Contest of January 25th. If you are 

interested in advanced motor construction it will pay 

. ~. you to get th= facts about the Maxwell "* Doctrine * 
Diaphragms, Dredging Sleeves, cig ; and the Maxwell Cars. 

Emery Wheels 5 Air Brake, j ’ Multiple Disc Clutch Bevel Gear Drive 


Steam, Suction and Garden Three Point Suspension Metal Bodies No Pump. 
Hose, etc., Mats, Matting, é Maxwell cars are sold under the 


Interlocking Rubber Tiling. ‘ ; positive guarantee that as good a 
Also manufacturers of moulded car cannot be sold at a lower price. 
and special rubber goods of 16-20 $1450" Car 10 “s100" 


every description. Send to Dept. 22 for Catalogue. 
eae PLETE] Quuis'os ” YOUR OWN ELECTRIC LIGHTS | maxwert-sriscoz moror co. 
Write for catalogue. Members American Motor Car Manufacturers’ Association 


Any size place, summer homes, launches, yachts, etc. 
Every detail included; very best material; eget. Main Office: Tarrytown, N. Y. 


91-93 Chambers St., New York 4503} Sesimple no electrician Tequired, Light All the Time, 


as storage battery includ line or 


engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56- = 
C a A Catalogue describing over 100 different outfits, addr 
BLECTRIC DEPRTMENT 























LIMITED 
































Seto on Poriation, Boers. tunes RICHARDSON ENGINEERING CO., Hartford, Conn. 
= 
wits Gremice Gas, Keresene. 
Send for Catalogue 


CHARTER GAS ENGINE aco. Bon 146, STERLING, Ts os STEAM US ERS A Sterling Silver 











Cigar Cutter PY : 
that every smoker will be glad One Foot for Matting Tacks 
to own. No matter in what One Foot for Carpet acks 


Fg _meys that Daus’ “ Tip Top” be 
ee for 


R. 


The original and only genuine Se tendeoneet ost eas 
Thefdic A B, Doss Daplictor Co, Deas Blt, 111 Jota, Sew Yak red sheet packing. eubtecory comet made. Cigar Cutter 


Lasts for years. Ask your Sent postpaid to my on and Santgies ot 


and stinplest dev . 
-- Lo | part of the United States you 
AG 2 agin we will aindow Packin live we will mail one era, withten domme to, carpe —_. 
npat deposit, <= ten 10} For One Dollar The R. S. a 
. fi 
diecount of i s 
Lock, Free, and 
ot Bpectaifica. 
The only effective and most Jeweller receipt of One GEWERAL SPECIALTY MFG. CB.,1029Ancane Bise., Pans. a. 
C CRUDE AS! 5 economical flange packing in ex- F. W. DICKSON, 22 Hay’s Bidg.. Maiden Lane, N. V. j aS 
~ ; 

















istence. a 
PREPARED | ae H. "MARTIN, Can’t blow Rainbow out. | {. 
ASBESTOS FIBRE | orrice, st. paui BUILDING : =. i F at 
tor Manutacturers use| 229 Bway, New York. For steam, air, hot or cold . 


water, acid and ammonia joints. 


Sales a Brack ‘an Wagon oF rok Best stunee Beware of imitations. : S ci 7 ¥ | z 


D Goat ett. Were, tet, Ses 
Sone wee S'Con Chicago. iil Look for the trade mark—the ee |\ i 


’ ~ 
Calendar Watch word Rainbow in a diamond in p . » "-5@e WA OR 


black, three rows of which extend 

iT imate, ’ / 

ES ve ene the full length of each roll. | ou xe Spas aon om, es Sterdy 
: Nadeem Cocpeticots 


aicauy = uate Manufactured exclusively by 

oles: pansion PEERLESS RUBBER [iFG. CO. ye * Our New Combination Set 
Dy R 16 Warren St., New York The SOLAR Paraboiens Projector in the = bes, is 
aqoure will please the motorist who likes to see te the traveling man t 3 

cofnates it not ae — vd is going. Pe ee Si ——_——__——_ ov—_______— 

is the on m 8 ce 

Price 27 in its developenent with the regress in LEADING DRUG, CUTLERY and HARDWARE DEALERS 

wt f 45 auto building. Get the booklet, Ach 2 med a. « vee ie 


err enti: Express Co.'s. sorely by asing W nabs Times Building New York City 
Getteart Mahare & Tradetn, 126., 180 Pitth Ave., Now York Derne’s Patent Adjustable 


| “ cr aeccen Sua 
- enemas “O.K.” -aStences aE 


Bausch 2Lomb Sa te P8u USE GRINDSTONES ? 
* »¢ strong, 
an ICcCrosco p es ony; sade of Three a we can suppy you. Ali sizes 


mounted and pomounces. always 
kept in moer, we make a 


——s esleceing: stones forall se: 
purposes. Send for catalogue “* 

* The CLEVELAND STONE CO. 
<== 2d Floor. Wilshire. Cleveland. 0. 


**“STAN DARD’ 
Bowch © Lone Cpicat Co. Two-Speed Automatic Coaster Brake Hub 


ROCHESTER, N.Y. Yate wheeling a delight, gitentnenes the drucgery. Do not waste money 
@tw vous xperiments when you can buy a perfect attachment all aul x one hub. 
our Tittle booklet tells all about it and ts mailed free. to-day. 


THE STANDARD COMPANY 6 2 le eS aden Conn. 
A win Lantern for thatratiocn cain ks, 


e 
paque Projector ===" 
Williams, Brown & Earle 


























isconsin 
























































hb. as Fi ya 4 Buys This Rubber Tire Wagon 
TOOL KNOWLEDGE CHEAP = 


wheels, 3¢ in, Rubber Tire, long distance. dust pr 

2 high arched axles ; oil-tempered sprin 
\VaS WV Pires gualies material and finish Worth 
In fact you can have it free! A\ a =~ \ Woe Ss QO nearly double our Factory Price. We 
ya gtd oa Toot | (| — Zz = NV’, ship for ned examination, without a oe 
pound and contains 060 pa taonie 4 ‘ARS SO Sy cent in advance, if desired, and allow 4 
Shout Teel Pull 4 ptior /| * AUTO . CO. : 

hoses of moan | M/S] \S «7s wy 30 DAYS FREE TRIAL |sos'se tion oer bain 
. eg Me my on all hases not , 
purehase from us of $10.00 or over.| satisfactory. Your eave dealers’ profits. We ld 150 styles of Vehicles, from 2 


$26.50 to $150.00, styles- Harness, $5.00 to $60.00. Write to-day for our 200- 
i MONTGOMERY & CO, Rimatwased Style Book. Free for the asking, . “re 
105 Fultea St., N. Y. City UNION BUGGY COMPANY, 28 GSaginew Street, Pontiac, Mich. 



































